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COGNltjVE STRUCTURES IN HUMAN STORY. COMPREHENSION AND MEMORY \ 

's , ■ ' ' ■ \ 

Perry W. Thorndyke, Ph.D. ' . 
<\ ' •* Stanford University, 1975 

j r. 

This/research examines* the effects of structure and content variables 

../,*' ' ' • '. ^ ■ 

In meraQry and comprehensioti of proise passages.* The passages utilized repre- 

' . fY ^ . ■ ' • I 

serft a large class of 'simple nar-oratlve stories containing a setting, main ^ 



' characlier/Ngroblem to be' solved, 1plot sequence, and .resolution. A process j 
inodeOL/for the comprehension of these stories is pro|;jpsed\ which assumes ..that ^ 

stories are encoded in a hiersCrchical organizational framework which reprer- 

jP' / ' ' ' ^ 

sencjs the abstra9t structural relationships of irf:h§ plot. The, implications 

of the model f(5r the quality and characteristics of subjects' memory for 

^,>>.. ^ ^ ■ . . . ' 

stories is tested in a series of experiments. In Experiment I, subjects' 

recall of a story was founcj to be a function of. the amount of inherent plot 

^ •* ■ ■ ■ 

ructure itn the story. Experiment II -extended these recall results to dif~ 
erent m^erials^ and structuring conditiotis. Irf addition, it was found t,hat 
story summarizations from memory tended"to emp^asis^e general structural charaq- 
teristics rather than specific content. ExpeVlment III tested' the effects of 
repeated structure and content in ^ccessivei stories. Both structure and con- 

•. ' ■ V . ^ ■ \ ■ 

tent manipulations significantly influenced recall. Furthermote^ repeMing 




^story s^uctiire across two passages produced facilitation in recall of the 

' ' " • - ^ ' ' . V'' 

second passage;- while repeating stor;^' eContent produced proactive .interfereWe, 

. ■ V * , * ■ 

In Experiment IVl a model for the use of inferences during story comprehension 

was tested. The general finding was that false recognition rate& for implicit* 

^ r . ' * . ' * 

inferences from a story was a function of the plausibility qf the inferences^ 

and their role as organizing and integrating device^ for other information in 

^the story. . ' 
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CHAPTER 1 
INTRODUCTION 

The storage and organization of linguistic 'inf orination in human' 
long-term memoryjhas been* extensively studied by psychologists over the 
past 50 years. One inierestjt*i-g property of this research, is tHat an in- 
verse relationship exists between the size and complexity of- the linguis- 
tic unit being studied and the amount of^ research devoted to that unit. 
Historically, words and lists of words have received the most frequent 
usage as stimuli. in human memory experiments. Papers by Underwood (1957), 
Tulving (.1962), and Murdock (1962) represent examples of classic para- 
digms for research in memory,^ for individual words. ^ More recently, a 
growing amount of research ^h|is^ Explored the structural cbaracter istics ^ 
of sentential and prepositional inf6rmation in memory ' (e\g. , Collins & 
Quillian, 1969; Anderson & Boweir , ^,973) . 

While extensive research ha^ studied huinan mempr.y for words, and 
•sentences, relatively little attention has been given to ihemory for 
pros^ paragraphs* or stories. This is true despite the fact that people 
typii:ally use memory tp comprehend , or recaljL>£necdotes , sto.ries , or 



sequences of events w:^th situational structure and context , 'rather„than' 
isolated and \inrelated sets* of words or sentencas^ A numbei: of fabtors. 
have' infiibited prose research by cognitive psychologists. Some of t 
factors are discussed briefly belpw^l 



l.lp Constraiats in Exoerimerital Methodology ♦ 

-. ■ ~^r—^ -/ : ■ , . 

A major roadblocK inhibiting pros^ research lies in the nature of 
<-fhe experimental methodology traditionally used by psychologists, Adoptr 
ing ^the scientific method "of investigation, researchers design psycholo- 
* . gical Experiments tl.it manipulate one or a fex^r variables of interest 
within a carefully Refined range' while holding constant all other vari- 
ables of the stimuli and experimental context -Th^^ measurement of behav- 
' . , i9ral differences for. the various states of the manipulated vaiGdablv3 .is' 

// then assumed to constitute j:he effect of that variable on behavior, 

.^<s While £liis paradigm is A^ellr-suited to disciplines such -as physics 

in which universal constants and relatlc5nships hold regardless of the 

' ■.'' ■ '^ . . ** 

experimental manipulations, it presjent^s at least two problems when 
■ ".^applied to psycholinguistic experiments- in which the)-^ependent variable 

^ ' , ' is human performance. First', human language' processing is a compasite. 

■ •' ■ ^ / . ■ ' . ^ - ' ' :'. ■ ' . " 

:. " -pf ^ highly complex set o'£ ^interactive 'processes. The process of Ian- • 

'I guage cOihprehension/dfteH involves the int^gr-atipn of inqoming language 

/ . ' intp the ^situation pr cotite"xt in which the langija^^'"occurs (conversation, 

*• ^ • ■*• ■ " • - * ' . ^""""^ 

^* > ' passage, e'^tc), the , activation and ugjB-"i5l previously-^laarned world know- 

. <p^' ' • • . * -. . ^"^""^^ . ' ^' ■ ' • 

* • . 4 ledga, th^ gerferatl^in^^^ the indomingj language, and the 

gendratibn^^of^^ex^c tat ions about how the ir^oming information is going 
to^b^^ulstequently iised. ^Slnce these\ factprs influence the process of 

^-^^ ' q9mpr^h^nsion, 'it *1& usually desiralfle*- to^ avo*id dny. influence of these 

' ' ■. - . /" • ■ . * 

! ■ \ ■ . I ■ ■' * ' ' i ' •■ ■ 

variables 'On pe,rformanc:e Hh'en characteristic^ -of the stimulus materials- 
^ are "being s*tu,di*pd' as the. independent v|ij:iables. , Re,searcl^drg ha^ve tradi-^ 
" vtion^-iry miilimized effects of S^iese prcrc4sses, by pelectl^ng simple ^gXa^ 
• ' • of stimuii (such as word llsts'or isolated sentences) or 'whi;<^ihrn^^ 

' ERJC ' •.v..,V ■•■ • • .-V t ■' '.'■^ - • 



f ' 

context information or reference to woi;ld knowledge is available, *Che 
use of such "artificial" materials as stimuli allows experimental con- 
t^rol over v^ry critical variables such as 'the saliencies, acquisition 
histories anid contexts, relative frequencies, and recencies of the items 
whose effects arfe ^eing investigated. Furthermore, limiting the Unguis 



,y ^ . . . ■ 

tic complexity of the material and the meaningf ulness of the context in 

' ' \. ^ * " . < . 

which it is presented minimizes the extent to which individual differ- ' 

* 

ences in processing strategies will influence experimental results. 

The use of artificially-constructed materials, on the other hand, 
is subject to the cri^ticism that the experimental task and ml^terials are 
too unlike the types of naturalistic language processing that people 
normally perform. The danger of using artificial materials is that tH€ 
nature of the experim^tal ^ask may have been sufficiently altered from 
normal .compreh^sibn situations th^t a subject .will resort to special 
pr'ocessing strategies whichvaxe^invoked only in the experimental setting 
and bear little resemblance to "normiL"3i^d^^-...of^^ language processing. , 
Hence, there is some question of the generalizabil^^y^i9^f^x)>eri|nental 
results to .hun^an language processing in general.^ 

1>2, Pgmands'of the Processings Envirpnment 

Related to ^he prbblem of providing experimental control over sub- 

# . ■ ' . ^ ' .• ■ 

^ects lit a natural environment is the issu6 of selection bf the proqes- 

ask itself. A considerable amount of researck, primarily by 

* . ■ ^ . - ■ ■ , ■■ 

educational psychdlogists, has demonstrated that- learning witfi prose 

materials defends on variables influencing subjects' approach to the 

materialf/ These variables include the task which subjects, are reqiilred 



to perform, their purpose or goal in reading the material, and the con- 
straints o^ the processing environment (e.g., stimulus, exposure time, 

depth of processing, /nature of the required responses, and type in- 

•'I ' 'i * ■ _ ■ 

formation being sought in tjxe material) . Research in this area will be 
^/discussed in' Chapter 2, ' k ' , / 

A general conclusion from this resea^rch is that behaviors which are 
important to learning occur at the tim^ a subject reads a prose passage, 

"^h^ processes of encoding the information '^rom the passage .in memory are' 

' I - ^ . ... -K • - 

under the control of the...reader ' s goal-directed activities, which arise 

as a consequence of his exposute to the text. Hence learning .is* a func-- . 

tion of both text characteristics and type pf processing activity. Thus 

. . - D . ■» ■ 

it is possible that modifications in task .expectations arid processing 
strategies can prj^duce different .types and amounts of learning with the 
•same text. '-In assessdnrf| the influence of t ex t ^ character±stlcs-~on learn- 
ing, then, it is |Crdtrical to exert as. much experimental cpntrol over 
subjects'' processing expectations^ as possible while still rnaintaining a 
naturalistic* task doTftaini , . ' . 

1.3. Complexity of the Stimulus Environment 

\ • ^ / ^> ' • - 

^ *A /third reason for the relative dearth' of research in prose compre- 



hensiop and memory is the inherent complexity o'f the structural char- 
acteristics of text. Whil^ a good deal of research has documented the 



effects of structure variables in word list and sentence learning,. little 
researc^ has investigated the effects of structure variables in prose 
learning^. This is duei primarily to the inability* of researchers to agree 
on how to characterize the structure or content of prose passages.'* A 



partial list the*variables determining the styucture .atrS content of . 
a prose passage .would includ'te its length,' tpptc/, plot structure, con- 

creteness, f amiliaritiY^ of the concepts, ^and^^pes of semantic relations. 

. ^ ' . ' , / • . • • ' 

While a few researchers have proposed pi'ocedures for analyzdjig^ the 
structure or 'content of a passage, -t^he scope of these procedures has 
be^n confined tjo a ^specif ic text, small class of texts, or specific 
characteristics of the text. The inherent complexity 'of prose passages 
makes it difficult to identify and isolate similarities and differences 
b|itween passages, and hence difficult to construct sets of materials 
which differ in systematically controlled .ways. Furthermore, unless - 
general ^ structure and content variables can be identified, the results ^ 
obtaitied;^^f rom one passage cannot be generalized to. other passages^. • . , 

1>^. The Measurement of Learning ^ \ 

A final problem facing-researchers in prose comprehension is how,; 
to measure what is learned trcm a te?ct. In 'the absence of a co,mprehen- 
slve model o£ text structure and content, the identification of relation- 
ships among concepts^ stated in the text, the structural organization of 
the text, and other non-content aspects of the jf)assage^ is, an imprecise 
enterprise.. Several approaches have been taken to the evaluation of 
comprehensioh'^and learning from prose. Many educators have utilized . 
tests consisting of ques£ions about informiation given, in the text to 
assess* learning. In psychology, a* number of techniques have been used 
to measure' comprehension and learning, including reaction times (KintSch, 

1974), recognition probabilities (Bransford, Barclay, & Franks, 1972; 

• . '' ■ . 

Sulin & Dooling, 1974), and recall probabilities. The most common method 




of assessing what^ subject has learned from tx passage is to ask for 

ee*6r serial recall of 'the passage. The resulting recall protocols 

.are then scored^^^to determine the amount of information recalled from the 

original' text. This method presents the problem of selecting «a unit of 

analysis in scoring protocols. While some researchers have used verbatim 

* • ■ ■ 

recall (using individual 'words as the unit of analysis) as a scoting 

•technique (Lachman & Dool;Lng, 1968; Dooling & Lachman, 1971; Dooling & 

Mullet, 1973), this procedure suffers -from .th6 weakness that recall of 

the actua'l words and surfac^ structures (of a passage may be poor even 

when a greaV deal of information from the passage* is remembered. Fun- 

... . . ' ' ' > 

theinnore, an .analysis sensitive to only individual words cannot account. 

I ; . - . ■ ■ . • ' . ■ ' . ' • ■ . : 

for the complexities and effects of text structure. Other researchers 

• h^ve used larger units of analysis in scoring recall protocols, includ-^ 

, ing phrases or 'lidea units" (Gofer, 1941; Johnson, 197.0), deep structure • 
proppsltions <Crothers, 1972; 'Kintsch, 1974; Meyer, 1974)., and inferred 

^semantjlc and conceptual relations (Dawes, ^966; Frederik^en, 1975a).. 
"The selection of a unit of analysis by researchers usually depends on 

. the small set of properties of the text which are being examined experi- 
mentally* These various analytic methods will be discussed in more de- 

. tail in Chapter 2. ^ 

•Despite the difficulties, it was the goal of the research descrij^ed 
here to identify a domain for th'fe stu^y of language comprehension and 
memory that could be translated— ^nto an experimental setting without ^ ^ 

• massive pertufbatiotis on the normal processing requirement^' on subjects. 
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• 1 * \ ^ 

Stories were selected as stimulus materials because, for several reasons 

they offer a potentially . rich domainfor analysis: , 
<* ' ' . * . * 

(1) People typically process language units larger than words or 

^ . ■ *. 

isolated sentences. Studying units the size of stories affords the op- 

* . ' * ■ • - ' • ■ 

portunity to examine the processes and structures people use to com- 
prehend and remember linguistic information presented in real-^time in • 
naturalistic contexts. - 

(2) S^tories provide a domain with consistent ^tructural character- 
istics and constraints, yet potentially limitless demands on people's 

* ■ ,., . 

cognitive apparatus as provided by the structure, complexity, and content 
of the text.. Like sentences, stp;:ies have their own internal structure. 
Although it may not be possiblS to write a complete grammar specifying 
'all possible story, structures, people have a consistent and correct 
.notion of what i^ structurally "grammatical" or well-^f ormed^ and what is 
not. An advantage, then, of using 'a large, rich, , though structured do- 
mdin is that it can be controlled and manipulated experimentally Mthbut/ 
grossly altering the normal processing strategies for language that 
people use.* • ' ^ , ' , 

(3) Stories cot^tain both structure and content . (Th^se terms' Wll 
be discussed iti Chapter 3). To a great extent, the structure of a story 
may be characterized apart .from its semantic content, so that the two 
may be manipulated more or less independently. Hence any dif f erjantiai 

effects on comprehension and memory for stories due to either structure 

" * ' . * \ • * 

or content may be isolated'^nd independently assessed . " ' - 



precise definltibn of the term "story," as it is used in this 
research, will be presented in Chapter 3. • ' 
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TKe research reported here explores 'the effects of bath structure 
and content .variables in stories on comprehension and memory of simple, 
pilose "stories." A process model for the > comprehension of these stories 
will be proposed, and the implications of the model f^r the quality and, 
chaTjecter:istics, of subjects' meihory for the^ stories will be tested in a 
series of experiments. " , ' 




/ 



' CHAPTER 2 • . 

BACKGROUND JN PROSE COMPREHENSION AND MEMORY 

Most recent 'research on memory fbr prose has focusgd on one of 
three general areas. -The first area examines the influence of the read^ 
er ' s goals and processing activities •on comprehension and memory, and 
emphasizes characteristics of the comprehender during learning. The 
second ared of 'research has explored the e^f^fects of various character- 
istics of content on memory. The third broad area of research has been 
devoted to the analysis of prose structure and the attempt to account 
for learning of a text as a function of various structure variables . 
These research ar^as will be considered individually, 

■ 2.1. Research on Ta'sk Variables 

♦A frequently-studied phenomenon, i?:^. prose processing is , the change 

■' ' / . ' ^ ■ ' ■ - ■ - ' ■ ' • . . • ■. 

in the amount; and type of^learnirig which occurs, under conditions of in^ 
» * > ^ '* 

~ • ,. • ' . ' ' 

structional variajiion* A commonly-reported result of such researchu^is^^ 

* •• * • . . ' ' ' ' ^ " 

that the amount of learning from prose depend? on the processing con- 

straints of the task imposed by the exper irilenter through his learning 
instructions (Frase, 1969a, 1969b, 1973a, 1975),* and the" subjects' goal 
or purpose in reading the, material (Frase, 1971, 1973b). The way in 
which these variables affect subjects' recall of local semantic rela- 
tions among concepts in a text has been studied by Frederiksen- (1975a; 

* *■'*.' 
1975b). He presented a text - to subjects whose purpose was ^ithet to 

' . " ■ . 

rjeeail tfie text or to work on solutions to th^ problems posed by the 
text in addition to recalling it* Frederiksen found that overall recall 
of concepts and relations of the two groups was comparable, but that the 



group engaged in problem solving produced more inferred concepts and 

.relations in their recalls. Frederiksen' s analysis-of the concepts and 

• • ■ • . ** ■ 

relations in his tSxt dealt only with information' expressed a^s a set of 
conceptual classes connected by set relations. No attempt was-. made to 
consider the inherent *narra wive structure of the passage, or to study 
the effects on learning due to altering passage content, ^ * 

Frase (1975) has argued that it is very difficult, \j£n^^ 
ble, to induce clear-cut learning effects basejl'upon chanj^es in text 
characteristics. He reporteji^g^^ev^ for this claim a series of 

: ' ' ■■ » 

experiments in which subjects read at a fixed rate .short passages, con-- 

^ /' • ■ ■ . 

taining descriptions of a fictional country. Embedded in the middle of 

•• / ' ' ■ ■ ^' ' 

each passage were three sentences^ containing either unrelated, class- 
inclusion, or temporal'-relation information. Subjects had 'been in- • 
structed and trained prior to* the experiment in evaluating and learning 

alL of the inferences implied by the class^lncluslon and temporal- ^* 

■ ^" ' ^' • ^ " t , ' " ' ^ • 

relation 'sentences. The dependent measure of interesli was recall On a • 

sentence conipletion test qf information frpn^ the sentences preceding 

and following the experimentally con']trolled "target" sentences. In the 

first experiment Frase obtained* a significant interaction between type 

^of "target*' sentence and location of the'^'test sentence (preceding or 

following the target sentences).^ When the sentence tested 'preceded the ^ 

target sentences, thei^ \^s ^no. difference in recall level. ,When the test 

sentence followed the target sentences, ■ recall was 23% 'better for the 

independent targets than for thj complex relatibtial targets.' In ^another 

experiment, Frase was unable to. replicate these clif ferences. In a third 

experiment he allowed subjects unlimited reading time and found no • ^ - 



\ ■ ■ / ■ r • 

differences in recall. From these data Fra*se.;conGluded that the amount 

of 4ti^o^mation people can learn from a text, is \inaffected by the char- 

-"^^l \ ' ' ■ 

actferisti(^s and processing requirements of the text. 

' ^ , ' 15 . • • 

Several criticisms of Frase's methodolpgy cast sevei;e doubt op. his 
\ • * . « 

general concrluslon^s . First, the passages used in Frase^s experiment 

» • • 

\ ■ • 

were short descriptive pagsj^es containing stative propositions about a 
single fictional coui^try. There was no' narrative event information or 
.plot sequence that required the integration of all information in an or- 
ganizing. superstructure. To^a great extfent, then, the set o^ facts. pfe- 
"^sented by the text were somewhat independent, with integration of infor- 
mation being requited only, to establish continuity in iritajTsentential* 

nominal and pronominal reference.' Thus it might^ reasonably be ejected 

" .. ^ ' . * • ' 

that comprehension of . Frase' s-^ text would require only minimal trans- 
sentential Integration, and hejice not place difficult processing demands 



on the r^der 

Second, trfae processing required fox the "complex relational" sen- 

' ' . .. • • : ' . --r] , ......... 

texices was Actually quite minimal. Subjects were required only to es- 

■ • . ' ■ . , '■' . . ' ■ ^ 

tablish a transitive encoding of three events (related^ temporally)^ or • 

o ■ • ; ' * 

concepts (related superordlnately) . Subjects had been p^^pvioiisly in- 

. . °.' " ' ■ .'■ " ' f-'>' ■ 

structed on* how to draw the required, inferences and had Vtceived prac- 
t ice trials.'' Furthermore, the three target sentences always" api^eared 
together at th^ same location in each text, so the subjects could antl- 
^pate their occurrenqi. Thus ^he relative siaplicity of this task makes 
it doubtful that the ^processing requirements would severely interfere v 
with Qosprehiending and reiMmbering the other sentences o£^ tlJe passage. 
Thi3 would certainly be^expected to be true in the cade in which subjects 

^ * ' ' _ x...:. 



were allowed unlimited reading time, as was provided in one of Frasd^'s 
^experiments. It seems clear, theti, that Prase's general conclusion ^ 
that learning is unaffected by text characteristics cannot be accepted 
on the basis of these data, . • 

The, research conducted^by Frase, Frederiksen, and other educatidfial 

■ . ' . ■ • ,-\ 

fJsychoi'ogists is exemplary of an approach tb human prose learning that 
primarily emphasizes the characteristics of the compre^ender rather than 

■ ' • • 0 

the ctiaracteristics of the t'fext. The justification for this. empl;iasis, 

as argued by Rothkopf (1972), relies on-fhe observation! that the sub- 

ject's "activities" when studying wrj.t ten, text determine to. a very %\!!\- *' 

/. ' - . - ' > • 

• ' . jj • - ■ I . . ^- . ■ 

^ortanm degree the nature of the internal representation of the text. 



1 



: fhis ^epn^i^gentation, ^n turn, determines what is learned. The claim, 

/■ ' ■■■ ■ \ , ■ ■ . >- ■ ■ 

then, is thaf'/thp most important source of prediction about learning is 
^ the analysis o'f the subject's activities^ i^hile he is exposed, to the 

text, and not they^nalysis of the structure' of the text, 
. '■ yii^ i't would, of OQurs^e, -be foolish to assert that learning of prdse 
is unaffected by the active processing decisions of the cczjnprehender , 
Ho.weyer, the denial of any influence of text organization on compi^ehen- 
sibility and le'arning is an indefensible position fojr any reasonable 
def inition^of "comprehension." In the" most general termsj comprehension 
of linguistic ^in£ormat ion must involve establishing syntactic and seman- 
^tXji relationships among the linguistic elements in the incoming stream, 
identifying /"a context within tl/hich the incoming information is consis- 
tent, integrating the information^ into existing memory by creating ^p-. 
ptopriate memory structures and internal representations, and implicitly 
evaluating the incoming information on some diniension (truth-validity , 
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gramma ticaTity, meahingfulness, well-formedness , etc .) • Tt is obvious 

• 4 ^ 

that many characteristics of text structure will influence the effi- 

ciency and/success of these processes. A subjec't will bet teip^f comprehend 

a. simple lOOO-word fairy tale', on any^f the criteria of comprehension 

given above, than he wili^the same text with the' individiial W0^^^a^^vt$;^~ 

domly .arranged. There is no d«oubt that d>i^,..a^feivities of the subject in - *' 

.studying and attempting to comprehend the two texts would be vaatly d'if^- 
fererit, and these differences woul^d be due precisely t:o. the different - 
text structures. To attribute most learning differences in prose pro- 

^ (zessing studies to different subject activities rather than to struc- , 
tural differences in the material is to disregard the fact that compre- 
hension consists largely in subjects' attempts to match features of the 
text structure to prototypical internal representations of knowledge . 
and structure. Insofar as processing activiti^es of subjects ar^^altered 
vtflth different -Stimuli J these alterations are. often dictated -by- the 
structural idiosyncrasies of the'vmater ial and subjects ' .attempts to 
match the perceived structure* of the ma,terial with a meaningful, in.te- 
grated representation in memory. . ^ 

■ The evidence supporting Rothkopf 's position is a set of studies ; . 
exploiting effects of • text* complexity and readability on learning (Frase, 
1975; Ro'thkopf, 1972; Rla;re,' 1963) . The'central result of these studies 
is that sentience complexity and lexical variables such as frequency, or 
use have small effects on what is le'arned from text by' adults when study 

■ ■ ■ - T ' • , ■ ■ . 

time Is unlimited. However, ^he conclusion that ' structural features of ^ 
text play almost no 'rale in learning does not follow from this result. 

In fact, . Kiatsch (1974) has. shown that study time is a sensitive depend-- 

. • ■ ' ' ' i 

I . . • ■ ■ 

•23 ' ■ . ■ -i* 



. ^ • • ■ . . . ■ • •. . ^ , ;/ 

ent measure in the comprehension pf t^ts of varying complexity. By ' / 

allowing subjects .unlimited etudy time, the experimenter guarantees tliat 

I o ' 

comprehension will in fact occfir; , The actual time required by subjects 
for study will -"predictably^be shorter for simple texts and longer for 

^ • • \: 

coiiiplex ones. So, for example, ^ if we allow ' enough study time, a subject 
attempting to "comprehend" the lOOO-word .randomized fairy tale will do 
so by memorizing tl\e words on the list according to some subjective 
chunking scheme,^ On tlfe other hand, subjects learning the lOOO-word 
fairy tale in its normal form will dp so by utilizing knowledge of pro- 
jtptypical fairy tales and ^.arratlvjB discourses to encode the various 
events of the story. To characterize the; differences between these tasks 
solely as aJ^functionlpf the subjects- activities and not as- a function 
of text structure is clearly to 'misuse*^ the concept of "comprehension." , 

0 ■ ■ ' ' ■■ ' * ' ' ' ' 

'**.'•.• * . • , ' ^ • " ' . ' . * \ 

2.2.. Research on Content Variables ' 



Most of ^ the recent reseatch in experimental psychology on, memory 
for"* prose has characterized subjects' memory for text as. a function of 

content rather than structure. In p^ikrticular, such research has examined 

'■ ■ ■■ . ■ •'^ 

the effectis of variables in^ recall of . connected discourse: that have been ^ 

• " ' \ , ' • » ' : , ■ 

demonstrated to, be effective predictors of recall of unrelated vord 

lists. A large number of stud^ies, for example, has demonstrated that 

the imagery value of a word is an eff ective^predictor of the probability 

of ^recall of 'that word from a prose passage (Yuille & Paivio, 1969; 

Philipchalk,^ J.969; Paivio, 1971; Morris & I^eid, 1972; DeVllliers, i974) . 

^ Similarly, other researchers have examined the Influence of serial 

position of information on recall of that information from prose. 



^Significant effects of .serial position, .particularly primacy effects, . ^ 

have been reported by some researchers (Frase, 1969; Kirscher, 1971; 
■ .. . • . .. ■ 

' Deese & Kaufman, 1957) • However;, other researchers have found no ef- 
fect's on recall due to serial position (Richardson & Voss, 1960; De~ 
\yLlliers, 1974) . Meyer and McConkie (1973) provide a r^^^bnable explana- 
*tion ior this contradiction by noting that serial pQs^^^iionj can easily be 
confounded with the structural character of a pasSageV ' Xhose passages 
producing pritiiacy effects in 'recall are passages in which %he important • 
sttuctural ideas are presented in the early sentences, Meyer and Mc~ 
Conkie" demonstrated that structural importance of , the ideas in a passage 
accpunted-f or most of the effects previously attributed to serial pb'si- 
.Mon, , • * / • 

The Meyer and McConkie study points to the critical j^akness of 
much past research dn prose memory. Prose dif fe?;s from word lists, not 
only in syntactic complexity 1?ut in its inherent organizational structure 
dictated by literary conventions of plot, theifie, topic, and tontexf • 
To '.avoid study of th^ effect of these factors oti prose memory is, to ig~ 
nore the differences between prose and word list3. An adequate account- 
ing of memory far prqge cannot ignore the effects of structure in the 

^ ■ ■ . . ^^^^ ' 

material on comprehension and recall. 

■ ■ " / ' ■ _ . / 

' • - . ' " , ' 

2,3. Research on Struc|:ure Variables ' ' ^ 

Although most investigators studying^ .,pfose memory^ have attempted y 

■ . ■ • ' ■ . ■ ■ ~ \ . ■ - ■ \- 

to generalize the results, of list learning to prose material, a few*have\ 

addressed the issue of the influence of prose structure on memory. Vir- 
• 

tually all of these studies have discussed structure in a general, non- 



speetf jDs.', way, or have*, used as nea-^res of structure normatively^-deter^ 

-/^^^ < ' ^ i ■ ' ; ,• ... • ' 

miH'e^ piea^j'i^es of "importance" or . "centrality**' *of specific" sentences. 

• '• , " ■ • * * 

One of the earliest studies' of meinory for prose was repo;rted by Bairulett 

(1932), .who described anecdotally the types of ' information recalled by 

.subjects from a passa^ge.at v^riious intervals of delay,. His characteri*- 

* i • . • < ■ 

•zat:^on of recall patterns assumed that'^remembering involv^ed the recon- 
struction of ideas J.n memory ^rom. a few details and an 'organized array 

X t . y " 

of. information, or schema. He claimed that new information was asiTimi- 

' ^ ^ • . ' . ■ 

lated^ifito existing schema and, by and. large, lost its^particular stir-* 
face iden'Fity.' Bartlett used 'this explanation to account- for the xAnac- 
curate* dnd -Uistort-ed natu-te o^ the retail protocols he o.btained from 
subjects. ^ , • . . ^ ^ ■ 

\ -More recent. inVestigator"9'''^(5f recall./f rom^ptdse have abtempted to <. 
elaborat^i *a'nd fui;thei;'^speqif y .Bartlet't ''s not.Jons.' In ^o doing, research: 
Girst' have proposed niim^erous measures of memory,^ several terms fbr de^^^ 
scribing dig^iiizing structure, and virtually^'no^ theoi;ie,^ of what the^' 

^' , \ . ■ V ' i^- ■ ' 'r - 1 

structure actually is, Pompi^'apd Xachman I(1967)a§nd Lachman and Doolirigi 
(1968) presfc^nted subjects with 'storie^s wh&ch wer,e either i-n their, pr'bper 
order or had the woi\[s randomly arranged. On a recognition test^ sub- 
jects*who had received' stories " in" the prose farm pro4uced thematic re- 
cognition eVrors. For*' example, if "cannon" and '^general" had been pre- 
sent in .the original passage, subjects might fal,se alarm to having s^en 
"rifle" and "colonelV" The researchers' conclusion was that the-meaning 
of a discourse' is stored as "surrogate structures" co'nsisting. of , themes , 
images, or schemata, and, that lexical association to this struc\:ufe may 
occur during the retrieval of words • Another study CSulin & Pooling, 



. 17 • _ 

1974) demonstrated this intrusion of thematic^"ideas" using biographical- 

:passagfes abbut eithei; a famous. or fictitious person, (e.g. Addlf Hitler 

■• .V • . " . . •• • ■ ^ ••. ■ 

vSt Gerald Martin). It was found that passages witsh a famous main char- 

X ^ ■ V . 

acter produced more f^ilse recognitions of sentences' that' were themat- 

l^^ally related to the passage. These remits supported Bartlett's ori- 

f • ' 

ginal hypothesis that prose passages are stored in si^hematic form and 
are assimilated into other knowledge about the theme over time, 

Another measure of the effects of prose theme* on memory has been 
recall of individual words (Doofing & Lachman, l971;^ooling & Mullet, 
1973; Lachman* & Dooling, 1968). Vague ^nd abstract -stories were pre- 
sented to subjects either with or without the story title^ Presentation 
of the story tittle provided an organizing theme which enabled subjects 
to assign the proper referential contexts to (concepts in the passage 
that otherwise seemed obseure. Free recall fo.r words of the "story was 
found to be better when the organizing theme (the titTe)'^was given than 
when it was omitted. " * 

Johhson ,(1970)^ivided Bartlett.' 6 ''*War of the Ghosts" story into 

"linguistic subunitsV de^termined by acceptable* pause locations during 

redding. To determine an index of the importance of idea to the pas- 

sage, he had sybjects rate the centrality or importance of individual. 

■ ■ . • 

subunits, to the larger prose passage. This structural importance measure 
. . . . * . ■ 

predicte'd the probability of recall of" the units on a free recall task. 
That' is, units with high structural importance scores were better re- 
called than those with low scores. * • . 

Kintsch (1974) has extensively studied the effects%T text charac- 

if 

teristics on memory. This research has been primarily .CQncemed with 
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the development of a fomal represent^lon for the meaning of texts which 
could serve as a basis for 'psychological experimentation. Kintsch de- " 
fines the unit of representation, the proposition, aS an N-tuple of con- 
cepts consisting of a predicate and its N-1 arguments. He represents an 
entire text as an ordered list of prqpositions composing a connected 
graph structured solely by means of a repetition rule. According to the 
-theory, the same argument in successive propositions gives continuity to 
the text base by linking together the propositions with shared arguments. 
Argument repetition, then, is the only determinei?- df the underlying re- " 
presentation of text structure". * , • 

While Kintsch' s representation is adequate for representing very 
short, simple sets of propositions, it provides^ no conceptual mechanisms 
for the representation or integration of the inferential information' com- 
mon to most narrative discourses. In particular, Kintsch's texts con- 
tained only descriptive, statiye propositions, or a few eve^its temporally 
ordered according to his structuring rule of argument repetition. Most 
commonplace narrative discourses contain additional structuring in the 
plot sequence involving 'problems facing a character, intent and motiva- 
tion in actions, and some comparison of event outcomes to the initial 
problem. Such narrative dependencies among propositions, which are^^rl^ 
tical elements in the structure of more complex stories, cannot be repre- 
sented in Kintsch's model. / < 

In addition to arguing for the formal adequacy of his propDSitional 
representation, Kintsch attempted to show. that his representation pre- 
dicts experimental data. He reported a number of experiments in .which 

• . * - - 
J^h^_result^ are pr edlreted -^d explained by the model. In one experiment 
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(Kintsch & Keenan, 1973; Klntsch, 1974, Chapter 6), the reading time for 

texts of controlled word lengths increased with the numb ervof ►underlying * 

propositions in the text. In addition, the position of a proposition in 

the hierarchical representation of the text predicted thq probability of 

recall of that pro{)osition when subjects reproduced the te^ct from memory-. 

The higher propositions in the hierarchy were better recalled than those 

IP 

propositions occurring lower in the hierarchy. In another experiment, 

Kintsch shewed that sentences controlled for numlBer of content words 

were recalled as a unit better if they were composed of a single under-. 

lying proposition than if they were composed of two or three p^ropositions. 
# • 

All of these results were taken as evidence for the psychological reality 
of the proposition as the unit of analysis. - , 

One difficulty with these experiments is the confounding of struc- 
ture and content in contrasting sentences in ^iff'srent conditions. When 
comparisons were made between reading time or recall of sentences of di^- 
ferent propositional composition, or between recall of propositions from 
differeijt locations in the underlying hierarchy, these comparisons were 
invariably betwe.en propositions with entirely different content. For 
exaanple, Kintsch coiq)ared recall of the se*ntences The policeman issued 
the driver a summons and The crowded passeng^ers squirmed uncomfoiftably 
(Kintsch, 1974, . Chapter 7). Kintsch assumed these sentences are in -some 
sense equivalent,, because each contains four content words';^ Kintsch *s ^ 
analysis, however, represents the first sentence ac one proposition and 
the second gantence as three propositions* The fact th^t the second sen- 

tence was recalled leas frequently than the first was taken as. evidence- 

■J 

for the correctness of the proposed underlying represent atl6n. 
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The problem with this analysis is that It is h/ghly questionable 
whether the two sentences are controlled for all important variably ex-: 
cept the underlying number of propositions- The first . sentence contains 
as its ru«:tent words three nouns and a verb, while the second .sentence 
contains a noun, 'a verb, an adjective, and an adverb. These content 
words serve different grammatical f mictions -in the two sentences," In 
addition^ adjectives, verbs, and adveTrbs tend to be less €magable than 
nouns and thus probably harder to recail (Paivio, 1971). Furthfeffnore, , 
differences in the imagery value of the verbs (e.g., between issued and 
squirmed ) can have a significant^ influence on sentence recall ^Thorndyke 
1975). Thus, the confounding of thesfe intra-sentence variables with 
nim)ber of underlying 'propositions seems to render Kintsch's conclusions 

4 ... . «, 

extremely tenuous, 

-. ' ' 

i\nothef uncontrolled factor in Kintsch's designs is t^ie situational 

'' ' ^ »' 

context in <which the to-be-recalled sentences appear. Since the sen-. 

^ .... ^ ' 

tence^ '^re embedded in a coherent text, a critical part of the. compre- 
hension process must involve the identification of a situatijon or con- 
text thiit provides information useT in-^s^-ahlishi^^ inter-sentential 

connections. The extent to which a sentence is conX^ent with dr cri- 
♦ 

tical in the established or expected context is a factor influencing the 
memory for that sentence (Bransford & Johnson, 1972), Additional evi- 
dence for this fact will be presenter! in Chapter 8, Kintsch provides no 
metric for determining inter-sentential relation, except by the argument 
repetition rule. Even t;here, Kintsch offers no assurances that^his, test 
st^ntences in- different conditions were controlled for types -of inter^ 
sentential argument repetition- 



In the experiments reported in the following chapters I have at- 
tempted to avoid these methodological i)iT:falls by distinguishing the . 
structure arid content of a tepct. ' Wheia the effects of varjMng structure 

in the material are being tested, tKei content ^:af^^J^e material actoss 

P \ 
conditions is controlled by using the identical surface forms in all 

conditions. In those cases in which slight alterations in the surface 

forms were required in order to produce structural chaSage's, the affected 

words or phrases did not enter into the scoring criteria for recall/ 

Hence measurement of the dependent variable occurs across only those' 

stimuli with identical propositional content in the different conditions 

This procedure insured that a pure measure of structural effects cpuld 

be obtained. - In addition^ it allowed -the independent assessment of the 

effects of structure and content on memory for stories in, a paradigm 

manipulating both variables orthogonally (see Chapter 7); 

In addition to Kintach, other investigators have^ iise^ "propositions' 

as their unit of analysis 'in prose passages (Dawes, 1966; Frederiksen, 

19;72; Crothers, 1972; ^Meyer, 1974). )^ Each of these researchers has pro- . 

^ f ' * '* ' * * 

posed aji elaborate scoring, scheme for performing a precise analysis of ^ 
the conceptual and relational content of propositions recalled in text- 
learning experiments. While the^e attempts to analyze prose have recog- 
nized the existence of organizational structure in prose and its influ- 
ence on recall, these analyses are -still very content-dependent.' That 

is, the 8 tructurejs* into. which the prose is analyzed do not depend on 

f 

■ ' ' ' ' ■ . c 

any nonlinguistic assumptions about the way prose is organized, but are 
tailored to accommodate the specific information 'of a passage. For gx- 
aimple, Dawes and Frederiksen analyzed, their text only, for the underlying 



class-inclusion relatious among the concepts of the passage, . Their 
analysis scheme, could not represent characteristics of topicalizatidh 
or. event structure. So, for example, the reJLationships among concepts , 
as represented in Fre^eriksen' s system would be unaffected by randojaiz- 
ing the order of sentences in the text. "While such a randomization 
would not affect the semantic relationships among the concepts in the 
text, it would result in a virtually incoraprehensibl'fe and nonsensical 
passage. , Thus it- seems clear that important elements of text* structure 
ate ignored by this analysis scheme. 
^ Similarly, the hierarchical representation structures of Crothers 
^(1972), Kintsch (1974), and Meyer (1974) are unable to represent complex 
Structural characteristics of text. The hierarchical nature of the un- 
derlying represjentatipn comes about merely as a result o^ subsuming un- 

i;« ■ . ■ , 

der a concept, node sequentially-occurring propositi oni^f about that con- 
cept.' The role of an individual propoisitign in the text is defined as 
a fimction of its topical referent and argument repetition, and not with 
respect to its function in the general structural framework of the pas- 
.gage. During comprehension, then, the underlying structure is built by 
simply connecting a new proposition to the hierarchy^of previously- 
comprehended old ones. by establishing which concept or argument was re- 
peate'd in the new proposition. Hence there is no mechanism forSthe pre- 
diction or ex|}ectation oJE future structural elements In the passage on 
* t]^W basfs of a Jen own, generalized, coatext-free structural framework. 
Such a .representation may be/'adequate for descriptive passages^ conslst- 
ing primarily of stative propositions about a topic with few or no event 

■ ■ ■ i\ - . ■ . ■ ■ ■ . ■ • ' .. . / ' ■'. ^ 

sequences. *t However-, it is Inadequate for the identification of ^Implicit 
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causal relations, underlying gpals, and character motivations that are 
important parts -of the comprehension process f6r narrative stories. 
4|Iuch of the work attempting to identify general organizational 

•structures in prose has been conducted in linguistics. ' This work has 
centered on the examination of the structural com^gition of folktalesl 

✓ The most influential work in this area was done by Propp (1958), who 
attempted 'to identify the morphology of folktales by characterizing 
functional relationships among \t;he characters. These functional units 
specify abstract' relationships occurring in -numerous folktales as se- 
quences of actions but are independent of the particular characters in 

the folktale. For' example, some of the functions occurring in many 
* * • ' . 

folktales include 'Villainy (by an evil force), Departure c(by the hero). 

Struggle (between the hero and the evil force), and Victory (by the' 

hero). These functional relationships are content-free in that , they may 

opcur among many different characters in many different stories. Ac-" 

cording to Propp, these functions constitute the structural components 

of a folktale, and the number of known functions is limited.' . ' 

More recent research has continued the attempt to isolate struc- 
tural components of a story or narrative that are independent of any 
particular passage (Colby, 1972; Lakoff, 1972; Rumelhart, 1975). This * 
attempt to specify grammars for narratives is an^lo'g'ous to Fillmore's / 
(1968) case analysis for sentences. Each story contains a well-defined 
set of structural' units or roles that are filled by particular charac- 
ters or actions. One of the' goals of the researcli presented here is to 
demonstrate that adults have this structure for simple narrative stories 
stored in memory. Other knowledge may pertain more generally to the 
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structure of event sequences in a narrative. Insofar as people are able, 
to identify a particular s'tpry as an example of a general, learned or- 
g^izationaP- framework, they use 'that framework to coiAprehend and en- 
code the information 'in a particular story. The research presented here 
attempts to demonstrate that such general structures are used by people 
during compreHension^and recall of stories as a^technique' f0r improving 
memory. The analysis of structure intentionally bypasses a detailed 
micro- level analysis. of* the content of individual propositions. Rather, 
the purpose of this^ research is to ^explore how common features of nar- 
ratlve text organization influence reciill of entire propositions and 



sets, of propositions. 'It is claimed that this approach does not sacfi- 
fice« analytic power 'but is merely a consequence of focusing on text 

macro-structure and organization rather than on relations among indivi 

I y - . ^ ■ \ . 

dual sen^tential componeigits. 



. • . , -rCHAPTER 3 . - • • 

A -REPRESENTATION FOR STORIES IN MEMORY - 

^ 

Whenever a. theory of language representation is' proposed for some, 
subset of a language, a number of theoretical issuea^muft be addressed'. 
One of the main problems .facing the theory is the demonstration of the 
adequacy completeness of the proposed formalism as a base for nat'-" 
utal' language. Whatever the .proposed representation, it must be able 
to encode all the information and knowledge that can be expressed in 
the surface structure; Using the sentences as the uriit of analysis,* 
linguists, computer scientists, and psychologists haye- explored this 
problem extensively^ The result of this research has been the proli- 
feration of models for language representation utilizing both formal 
fogic (Raphael, 1968"; Keerian, 1971^van Dijk, 1973b; Siippes, 197:5) and 
semantic models more or less disregarding formal logic (Quillian, 
1968; Rumelhart, .Lindsay, &. Norman, 1972; Schank, 1972j^ Winograd, 
1972; Anderson & Bower, 1973; Kintsch, 1974). Given the ^tremendous 
complexities and subtleties inherent in language, aitd the vast amount 
of knowledge required to express the syntactic, semantic, pragmatic, 
and Inferential dependencies of a. language, it is clear that no model 

can' achieve complete expressive power. Researchers have circi^vente^ 

4h ■ ■ ■ q' ■ 

this fact by either severely limiting thei knowledge domiain spanned by. 

the model (e.g., Quillian, 1968; Winbgra.d, • 1972) or by constraining 
the model to specific* types of processing tasks (e.g., Raphael, 1968; 
Anderson & Bower, 1973). 

Consistent with fhis tradition, the model of story grammar and 



comprehension presented here is not int^ded to be comprehensive or 
complete. Rather ,r aii' attempt will be made to model- the s^trucfure -and 
content?:'bf a particular class of narratd^e discourses, far which there 
are numerous commonly-occurring exemplars in many languages. A simple 
process model f or the^way in which people make use of the consistencies 
of story structure during comprehension and memory encoding will be 
proposed.. The model of structure and prpcessing will then form a basii^ 
on which predictions can be made for subjects* behavior on a variety of 
story comprehension and memory tasks. ' The adequacy of , the model will 
thus be demonstrated In its ability to account for human perf^^rmance 
characteristics obtained in relatively naturalistic processing environ- 
ments. While sidestepping the issue of completeness, then-j it is the 
goal of this research to demonstrate the adequacy of the model, in ac~' 
counting for the processes of comprehending and remember/ng stories, 
and to Investigate the variables Influencing the efficiency of these 
processes. * " f . 

A second major Challenge face^ by researchers in language repre- 
sentation is* the translation problem. Thia. problem consists in the 
specification of the formal prrocedures that parse surface structuj-es 
into the encoded representation and/or generate linguistically- correct 
surface forms from the underlying conceptual structures. A significant 
amount of .work on artificial intelligence has addressed this problem. 
The number of issues arising in the construction of such a system for 
story comprehension woald in themselves easily occupy an entire thesis 
effort, lihile this would be a useful endeavor, it Is hot the focus of 
this res ear ch"* and will be circumvented here. Instead, thjg starting 



point has beert to assume the existence of these undetlying representa- 
tions and processing strategies, and to demonstrate that people do in 
fact use the structures and processes to derive the surface structures 

' re constructively during recall. The evaluation of the correctness of 
the model of story representation and comprehension, then, will depend 

vnot on a demonstrable computer prograni for simulation of these pro- 
cesses, but rather on the ability of predictions of the model to ex- 
plain t:he obtained experimental ^ata. 



3.1. Type of Stories ^ 

For the purposes of this paper, it will be useful to distinguish 

• ■ «♦ • . ' ' J 

among, three types of prose passages. These passages vary in the 

amount and type of structural organization present in or identifiable. 

from the text.. These passage types are listed arid described below. 

♦ DESCRIPTION . A description is a connected disdourse consisting • 

of a set of stative propositions or isolated actions that provide a- 

• . • *3 

description of a topical concept. The sentences of a description obey 

the normal conventions for a corinected* discourse, 'such as topic con- 
tinuity and clarity of nominal and pronominal refei^enfces. The infor- 
mation contained in the passage is essentially a set of -facts, pre^^ 
' sented as one might describe the obje^cts in a painting or explain an 
abstract concept. That is, the description contains little or no 
temporal or causal continuity among propositions. , For example,, the 
following excerpt is taken from Grothers (1972): 

k nebula is any heavenly^hody^ which glows and hais 
relatively fixed lo elation In space and looks fuzzy 
or nebulous. There are^two kinds or nebulae. One 
kind is the nebulae outside our crwn galascy. The 
^ ones outside Qur. galaxy are composed of stars. 
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; : ' ■ - ; ■ • ; , . ■ ^ , 

. Tfeus the^ nebulae are called Galaxy Nebulae, . . 

Galaxy Nebulae appear In clus'ters of from 2 to 
30 galaxies . . ; 

Researchers have most frequently used passages of this type as 

stimuli in prose leamintg experiments. Jt may be noted that the struc- 

ture of the description derives e:jcclusively from the, suctejgsive attri- 

bution of properties or statements of single events about the .focal ■ 

concept. 

NARRATIVE . A narrative passage is a connected discourse depict- 
ing a set of temporally-sequenced events that are related within % 
unifying context. The sequence .pf events may describe or imply local 
causal constraints that interrelate events^ in the sequence., In adcli- 
tion to sequentially-occurring events, the narrative ma>^ contain in 
the text §tative predictions or other descriptive information. The 
. ' narrative' differs from the description, however, in the" structure pro- 

vided by, temporal and causal links among events in the p'assage. The ' ^ , ' 

followiifg' text, is an example of a narrative passage used in at uprose 
comprehension. experiment by Kintsch (1974): 

A carelessly" discarded burning cigarette started 
a fire. The fire destroyed many . acres of virgin 
. forest. 7' ' ^ ^ « , . 

■ ■ • ' ■ ■ ^ ■■ • . ^ ■ 

The events described in this narrative are related by temoral and' 

■ / . ' . ' . ' \ ^ /\ \ ^ -.1 ' 

causal relationships which determine their order of occti|f:^nce, * While 

the propositions in a descrj^p tion- may often be presented" in Bny order 

' ' - • - • '/ k 

while maintaining a coherent and well-structured passage,/ thfe temporal 

'/ L \ 

A and causal structure of a narrative event sequence deter^nea/* to a 
^ great extent the presentation order of the events. . Consi^&€^ the fol- 



lowing abort narrative taken from Rumelhart (1975) : ^| 
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Margie was holding tightly Co the long -string on 
her beautlf ul«balloon. ^ Suddenly, a gust of win4^^^ 
caught it. The wind carried it into a tree. It 
hit a -branch and burst. Margie cried and cried- ^ 

The sequence of events- in this narrative' aire fixed by the" temporal 
and caus al ' re lat i cms" Snong^them . rf"tTie sentences of the narrative 
were reordered randomly the. passage would be nonsensical. Thus the 
structure provided. by event sequencing introduces an additional level 
of structural constraint ^to narratives which is not provided in deci;ip- 
tions. * . V 

STORY . The term story i& used here to refer to th^ class; of nar- 
rative passages having a simple plot structure in addition to the tem- 
poral an^ causal narrative strjicture. The, plot structure of the sto- 
ries u^ed here consists of a ^ettirtg, a goal or problem-solvin'g theme 
which is stated ne*ar the beginning of the passage, an episode sequence 

i . ■ 

which consists of attempts to achieve the goal, and a resolution of the 

* . ■ • " ^ '' 

problem. .The addition of plot structure to a passage involves the - 

identification of a main characterCs]^ , the attribution of intent and 

motivation to the actions of the main character", and the occurrence of 

a succession of events revolving around the character's attempt to 

achieve the goal. The introduction of the elements of problem-solving 

it' 0 ■ • 

\, and actor intent into the story provide an additional level of organi- 
national structure not present in a narrative. " 

. This simple "plot f ramework is exemplified in- numerous familiar, 
real-world situations. For example^-[the structure of 'anecdote^^, tele- 
vision dramas, cultural folktales, aiid children's stories all conform ^ 

_ . . ■ , Iv • ^ / 

to this general framework for^lot structure. Several researchers 



"have i>rovided a detailed specification of the, plot structures for vari-. 

o'us collections of cultural folktales, including Russian folktales 

■\* • 

(Propp, 1958; Lakoff, 1972), Eskimo folktales (Colby, 1972), and. Aesop*s 
Fables (Rumelhart , 1975) . However, in contrast to the frequent usage ' 
of descriptions as stimuli in prose learning experiments^ little atten- 
tion has 'been giyen to the inflxience of the structural charac^ieristics 

of stories on comprehension and memory. Bartlett (1932) used a story 

, \ ■ ■ ^ . . 

as the stimulus in his memory experiment, but he characterized his re- 

call data in a non-specific, general manner, and made nq, attempt to 
give a detailed structural analysis of th4 passage.; Johnson's (1970^ 
analysis of Bartlett's story identified linguistic, not structural units 
of the passage. Schank (1974)' f)rovided a structural analysis of 
..Bartlett's story that he claimed predicted certain specific '^^^es of 
the recall protocoxs obtained originally by Bartlett. Ruin^lhart '(1975) 
has attempted a more general approach tc^ plot- analysis in specifying, a 
grammar of 'stories that he applied in the analysis of several of Aesop's 
Fables. This analysis forms the basis for a proposed set of summar±:5a- 
tion .rules that allow condensation of the/original text into a 'summary 
or precis of the origijnial text. The application of these* ii\A.es to 
semantic structures generated by the story, is claimed to produce sum- 
maries corresponding to those provided by subjects summarizing the ori- 
ginal story frcgn mepiory. ^ 

• One common characteristic of this research with stories is that • 
V . * ' • 

the effects of- structure on'memory were' observed only with* the, use, of 

* 

well-structured stories. If the identification and encoding of plot 
structure is an effective. organizational strategy during comprehension. 
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then it should be possible to disrupt comprehension by altering the 
str^ucture o£ the stories in systematic and controlled ways. Experiments 
I and II consider this hypothesis in detail. 

3.2. The Analysis of Structure;. Story Granunar 

This section outlines a grammar of stories that provides a repre- 
sentational framework f6r the passages used in Experiments I - III. 
The grammar is similar though not identical, to one suggested by 
Rmnelhart (1975). The grammar assumes that stories have several unique 
parts that are conceptually separable, although in most stories the 
parts fire rarely explicitly partitioned and are usually identified in- 
ferentially by the reader. The grammar consists of a set of produc- 
tions providing the rules of the narrative syntax,' and is independer 
of the linguistic content of the sfory. The successive application/ of 
these productions i^i generating a representation of a story results in 

a hierarchical structure that >^has as intermediate nodes abstract con=- 

■ ** 

cepts referring to structural elements of the plot and as terminal nodes 
actual propositions from the story.. Th'e riiles of the grammar are given 
in Table 1. 

Rule 1 provides the top-level structure for stories. The symbol 
"•f" indicates the combination of elements in sequential order, "fhe re- 
quisite components of all stories are Setting, Theme, Plot, and Resolu- 
tion. The, Setting information in simple stories appears at the begin- 
ning of the passage. It usually consists of one or a few sentences 
containing stative propositions establishing the overall context for 
the story. In addition to introducing the characters, the setting sets 
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Table 1 

Grammar Rules for Simple Stories 



Rule N u^e r 



Rule 



(1) 
(2) 
(3) 
(4) 



STORl^ > SETTING + THEME -h PLOT + RESOLUTION 



SETTING > CHARACTERS + LOCATION + TIME 



THEKE > (EVENT)* + GOAL 



PLOT > EPISODE* 



EPISODE > SUBGOAL + ATTEMPT* + OUTCOME 



(6) 



ATTEMPT • > { 



EVENT* ^ 
EPISODE 



. (7) 



OUTCOME > { 



EVENT* 
STATE 



(8)' 



(9) 



RESOLUTION {f^^l 



SUBGOAL 
GOAL 



} DESIRED STATE 



(10) 



CHARACTERS 
LOCATION} 
TIME 



> STATE 



/ 
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up the global constraints of the *story (see Rule 2). These i'nclude 
time context (e.g., 17th century, la^t week, anytime, timeless), loc?i- 
tion context (e.g., on an island, ''in a far away 1 and, 'somewhere on 
the English-speaking part of EJarth), and reality assumptions for the 
story. The reality assumptions for ^-a- story ar^ the subset of facts 
about 'the un'iverse assumed true in the story. For -example, in a 

science- fiction story, virtually any fact or law may be violated; in a 

.-■> • ^ 

fairy tale,' dragons and witches may exist and animals may talk and 
think. In a newspaper story, the la,ws, of physics and facts in semantic 
memory are assumed to be true. 

The Theme of the story is the general focus to which the subse- 

quent plot adheres. It is often 'a stated or ^implied goal. for the main 

' ' ^ : ' 

character to achieve. Several types of goals may serve as themes for 

•simple stories, including: ^ 

(a) Removal of an obs-tacle preventing the status quo. For 

' example, after the frog was changed. back ixi%o a prince, 
he and the princess lived happily ever after. 

(b) Fulfillment of^a desirje. For example, the goal of the 
Old Farmer story (see Appendix la) is to get the donkey 
into the shed. The goal of the Circle Island story 
(see Appeiidix Ilf) is tp build a canal across the is- 
land. ^ ' " . 

(c") Obtaining information or 'answering a question posed by 
the story (e.gC^^Jia killed the ,ecc^ntrlc millionaire?),. 

The story may often introcluce the goal preceded by a sequence of 

events leading up to and justifying it. Tliis -condition is given in 
ft 

Rule 3 of Table 1. The parentheses arqund EVENT indicate that the ele- 
ment is optional; the asterisk (*) indicates that the element may be 
repeated. Hence, several events may precede the statement of the goal 
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during presentation of the theme. 

The Plot of the story is an indefinite number of episodes, each of 
which is. aa cluster of actions comprising attempts to achieve the goal. ^ 
The Episode has three components (see Rule 5): a Subgoal^ Attempts, 
and an Outcome. The Subgoal is a particular method of achievirig^the^ 
desire^i goal. Subg^als are usually not stated explicitly, but they are? 

^inferable, by the reader from ^the actions of the main character, The 
multiple attempts to achieve the subgoal are actions which are either 
direct attempts at satisfying the subgoal conditions^^or involve the 
creation of "^d^itional subgoals (see Rule 6) . In the later case an 
attempt may consist of ^n entire episode. Thus episodes m^y be recur- 
sively embedded in the plot structure! • 

The Outcome of an episode is an event or state that Eesult^s from 
fche attempt to satisfy th'a subgoal. It is either a success or failure 
condition. If it 'is a failure, an additional attempt" may occur within 
the episode, or the maiu character may submit to failure. If the out- 
come is a success, the episode is terminated and result of the episode 
is utilized at the ne^^t higher level in the grammar. ^ 

The Resolution is ,th6 statement of the final result of the stdty 
with tesp^'ct to the 'theme. For the Old Farmed story, the Resoi^tion . 

_is_the^uccessful transfer of the donkey into the shed. Mn the Circle 
Island story, the Resolution is th« imminent revolution of the farmers 
as a result of their , failure to achieve the goal. While the Resolution 
does not always require a successful attainment of the goal, it does- 
require a response of the main character to the final state of affairs 

which is consistent with, the character's satisfaction with the outcome. 
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Hence the condition of imminent. Civil War is an acceptable Resolution 
.because of the dissatisfaction of the fanners with^ the failure of the 
canal project. Figure 1. illustrates the structure of the Circle Island . 
story given in Appen^^^ Ilf . .The numbers in Figure 1 a,t. the terminal -^i^ 
nodes of the tree refer to the corresponding propositions numbered in 
Appendix Ilf • A proposition is defined here to be_ a clause or sen- 
tence containing , an action or stative^verb. Relationships between 
modifiers and their modified terms are not considered as 'separate prop- 
ositions unless they appear a^ relative clauses, A more detailed prop- 
ositional analysis of semantic -relations, such-as those utilized by 
.Kintsch (1974), Meyer (1974), Crothers (1972) , arid others, . was not used 
here because a more macro-level of analysis was sufficient to uniquely 
specify the structural detail of the stories being studied here. Fig- 
ures 2 arid 3 illustrate the structure of the Old Farmer story given in 
Appendix la. Some of the propositions in Figures 1-3 are connected by 
a horizontal line. This potation designates a single idea or event ex- 
pressed in two mutually dependent propositions. For example, the goal 
in Figure 1, represented as propositions 13| and 14 linked- together, ap- 
pear in the passage as c The island farmers wfanted to build a canal across 
the island . Other numbered propositions areV linked vertically in the 
network. In these cases the proposition subsumed under a higher propo- 
sition expresses an idea or event that is different from its parent but 
whi"ch is a topical elaboration, a further specification, or a causal V 
implication of the ilifprmation in it. For example, proposition 9 of 
Figure 1, The governing body is a senate , subsumes proposition 10, 
whose job is to carry out !the wijj. of the majority , because the latter 

., . ■■■■ ■ 
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10 

11 
12 
13 
1^1 

15 

16 




ATTEMPT 



6 CAT SCRATCHES 
DOG 



OUTCOME I 



EPISODE 



SUBGOAL 



7 



8 CAT AGREES 
TO SCRATCH 
• DOG 




ATTEMPT 



ATTEMPT 



12 



16 



OUTCOME 



EPISODE 



13 



SUCCESS 



17 


SUBGOAL 


. 1 


1 





ATTEMPT 



ATTEMPT 



GIVE MILK I EPISODE 
TO CAT 



SUBGOAL 



ATTEMPT 



GET MILK 
FROM COW 



OUTCOME 




ATTEMPT 



OUTCOME 



EPISODE 



§UBGOAL 



EPISODE 



ASK COW 
FOR ^ILK 



ATTEMPT 



18^ 



OUTCOME 



21 



20 



FAIL 




SUBGOAL 



OUTCOME 



GIVE HAY 
TO COW 



22 



SUCCESS 



EI 



23 



Figure 3. ^Plot structure for the Old Farmer story (continued), 
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proposition specif ies properties of. the concept introduced in the for- 
mer proposition/ ^ 

This topical dependency relationship between propositions is simi~ 
lar to that forming the basis of the hierarchical representations of 
Kintsch (197A) and Meyer (197A). In their work the hierarchy of propo- 
sitions was obtained solely by means ©f this topic elaboration or argu- 
ment repetition scheme. Repetitions of concepts across propositions 
resulted in the creation of subordinate structures illustrating the de-' 
pendence of propositions on their topical superordinates. In contrast 
to th^i^ representational Scheme, the hierarchies generated here by the 
''•application of the g'fammar to stories specify levels of abstraction in 
the underlying narrative structure. The intermediate nodes in the 
hierarchy encode the functiona] relationships among concepts in the 
story and how ^ the relationships map into the plot sequence. 

^ 3.3, The Representation of Knowledge: Frames - 

I-n this section the issue of how encoded storieis are represented 

in memory is considered briefly. It is not the purpose of this paper 

to propose. and defend the details of a particular memory representation 

for story grammar and discourse knowledge. However, tjhe adoption of ^ 

V " ■ ■ ; • 

an organizing framework will be useful in providing a terminology for 

•■ ' • * 

the subsequent discussion of structure and process. In addition, the 
framework will prove useful in explicating the principles of cognitive 
organization and story processing which will emerge from the experi- 
mental data, • ; ' " * 

. A basic observation about people's comprehension of and memory -for 

49- ' - 



stories that will be repeatedly noted is that much of the knowledge they 

• •V, . 

use consists of stereotypical abstractions of concepts and situations^ The 

features associated with a prototypical concept can be altered to fit the 

I. . , ■ - 

characteristics of a particular occurrence of that concept, or they may be 

used to provide inferred or "default" information about the concept when 

specific information is missing. This observation forms the basis of a 

theory for representing knowledge proposed by Minsky (1975) The unit . 

of representation, a frame , is a structure which represents knowledge . 

about a limited domain. A frame for a concept encodes a description 

of £he»concept, starting with an invariant structure common to all 

cases in the domain, and adding specific characteristics according to 

the unique properties of the particular concept in question. The in- 

formation provided about a concept by its frame includes a wealth of 

declarative and procedural knowledge about the concept, including the 

important structural and semantic properties of the concept, its super^ 

jordinate concept in a generalization hierarchy, important relations 

between the frame and other frames, procedures for recognizing the 

applicability of the frame to particular observations, and procedures 

for how to use the frapie when it is recognized or "instantiated," The 

theoretical and technical considerations for the incorporation of these 

mechanisms into a frame representation have been discussed by Minsky 

(1975> and elaborated by Wincgrad (1974, 1975) and Kuipers (1975).^ 

Rather than attempting a comprehensive application of frame theory to 

story representation, ■ the following discussion outlines some properties 

of frames' that, will be useful in explicating the proposed model of 

story comprehension- Wliile the resulting oversimplification -.of frame 
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theory necessarily overlooks numerous important issues, the discussion 
sufficiently specifies a representation scheme so as to provide testable 
.hypotheses about memory organization. ^« , 

The Generalization Hierarchy * Frames are arranged in. memory in a 
generalization hierarchy much like the semantic memory hierarchy pro- 
posed by Quillian (1968) . Figure 4 illustrates a part of s!uch a hier- 
archy for prose passages. The hierarchy contaihs firames for both gen- 
eral concepts (e.g., story, prose-passage) and specific objects (e.g., 
The Circle .Island and Old Farmer stories). Framed are connected by 
ISA links to their more general or superordinate frames. The primary 
usefulness of the. hiierarchy is through the .inheritance of properties 
by frames. Any property true of a frame is implicitly true of any frame 
linked below it in the hierarchy, unless explicitly contradicted at a 
lower level. For example, all properties of .prose-passages are also 
true of Circle Island . 

The Representation of Important Parts . Each frame represents a 
description of the concept to which it refers. At the upper levels of 
the generalization hierarchy, a frame description is representative of 
a class of objects and the common characteristics of that class. At 

the bottom of the hierarchy a description applies to a unique object 

^ ^ 

and the properties observed in the specific occurrence of that object. 

I ■ . . ■ ' 

The . elements^ of these descriptions are those properties that are 

it 

important cand central to the identity of the described concept. Each 
of these important elements, called s lo t s (Minsky, 1975) or IMPS 
(Winograd, 1975), encodes information which bears a special relation to 
the frame in which it appears. These IMP? are themselves frames with 

. .. ■ 
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PROSE ~ PASSAGE 




NARRATIVE 



ISA 



STORY 




DESCRIPTION 




CIRCLE ISLAND 



t^OLD FARMER 



Figure 4* A generalization hierarchy for prose passages. 
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th'elr ovm ititemal) structure and important properties. For kxajnple, " ' 
Figure 5. illustrates some partial frames for the representation of the 
Circle Island story^ The two^frames at the top^ labeled STORY and 

---SETTING, represt.nt the class of stories and settings ±tt the world. 
Using the .type-token distinctly of semantic mempry models (e.^g.*, 
Qulllian, 1968), tbe&erframes are type frames for the general class .of 

^ ^concepts to -which they refi^r. The important part^^ (hereafter referred 

to as IHPs) of the story frame 'are Title, Background, Topic,^ Body and 

. ' * *.■■'. 

Ending. The fillers for each of these IMPs are descriptions of the in-r , 

formation that may be used to specify that ptoperty ^of the frame. ^ The 

fillers for the STORY IMPs are frames denoted by their frame names. 

For example, the filler for the Background IMP is SETTING, 'which is 

actually a frame of its own (pointed to by its description in the STORY 

frame). ^It may be noted frdtn glancing at the STORY and SETTING frames 

in Figure 5 that the IMPs of a frame serve to encode the structural 

.character of the frame. This means that the grammar for stories can be * 

■ -tt ■ ' . . ' . • 

expressed as a set of frames, with the constituents of a story element 

\ ' • ' ' " ^ • ; . • . 

repre^^ted as IMPs in. the ftame for that element. Thus the SETTING 

'» • . ^tj • • \ * • 

* c ■ . • ■ ■ 

frame has as its IMPs Time, Location, Characters, and a Sequence Posi- 
tioii in the story, which are filled by descriptions providing the seman- 
tic constraints ^on those element3 in any story. 

Further Specification and Instantiation . A frame becomes further 
specified by moving down the generalization hierarchy from that frame. 
When this occurs, the IMPs for the frame also become further specified.^ 
Further specification of IMPs occurs as. a result of the fact that each IMP 

■ - n. • '■ 

is itself a frame with place in the gefteralization hierarchy .° Hence 
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. STOR^ ' • 

ISA:^ 'prose-passage 
Title: '. topic-phrase 
^ackgrounu:- setting. — 
Topic: THEME ' ' • 
Body: PLOT : 

Ending: RESDLUTION • 



S£TTING 



T^'me : . ' 
Location: 



ISA: , . STORY-PART 
time-period 

PLACE • \ 

Characters : an imaYe- actors 

S,EQUENC^-POSltlON: (BEFORE^ 

•■ theme) 



CIRCLE-ISLAND-STORY. 



1^^, /. STORY : ^ . 
tiTLPiy Circle Island-'-', 
BACK(iR6i>f^iD : CI RCLE- rSLAND-SETTI NG' 
Topic: * ■ \ CIRCLE-ISLAND-'THEflE . 
Body: 'GI RCLE- ISLAND-PLOT 
Ending ; CI RCLE- ISLAND- RESOLUTION 



CIRCLE-ISLAND-SETTING' ^ 

■' ■ ■ - ',. • 

mi . . SETTING 
Time:"- 

Location: CIRCLE-lSLANDr 
Characters: 

seqdence-pasition: (before 
CI RCLE- ISLAND-THEME) 



'- -Cite-ISLAND ■ \ . 

ISA: . ' ' ISLAND V . ' ' . 

Location: (AND 1 2) , — — 

OtCUPATIONS: 3. 

La^jd-features: (AND (CAUSE 5 6)) . •' , 

Government: (AND (FSF 7 8) (FSP 9 l0))-| 

^ ^ — ? : 1 * ^ 



1 (LOCATION ^CIRCLE-ISLAND ATl-ANTIC-OCEAN) * <, 

,^2 (LOC;^ION CI RCLE- ISLAND (NUhTH-OF CIRCLE-ISLAND 
: ^ ,„ ' . \ ^ , ■ • RONALD- ISLAND)) . 

• ' 3- (OCCUPATIONS CIRCLE-ISLAND (AND FARMING- RANCHING-)) 

Fig'ttre 6. Some frames for representing the Circle Island story. 
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it too can be specified to a greater or lesser extent. The STORY frame 

represents a further specification of prose-passages, and thus contains 

special constraints on the fillers for*the Background, Topic, Body, and 

Ending iMPs. 

Wlien a particular concept in the world is being examined, the frame 
for that general concept produces a description of the concept by sub- 
stituting real properties of the concept for prototypical ones provided 
by the frame. This instantiation of a frane is similar to the creation 
of a token nude-^rom a type node in a semantic network. When a parti'- 
cular story is encoded, for example, a frame for that particular story 
is created In which the default or prototypical structure inherited from 
the' STORY frame is modified to fit the particular characteristics of 
that story. In this way the general frames encoding the story grammar 
are used to produce the representation of a particular story conforming 
to that grammar. Some of the frames ffofi the Gircle Island story are 
:^verr in Figure 5. The f ram^ labeled CIRCLE- ISLAND- STORY encodes the 
top-level structure of the story and represents an instantiation of 
the STORY frame. The IMP fillers are the names of frames containing 
the information specific to the Circle Island story. The Background 
filler, CIRCLE- ISLAND-SETTING, is pointed to as one such frame. This 
frame is an instantiation of the SETTING frame, and further specif lies 
the IMPs of the SETTING frame. Location, for example, isr further spec- 
ified from a place in SETTING to Circle Island in CIRCLE-ISLAND-^^ETTING. 
The Circle Island frame encodes the information from the first 10 prop- 
ositions of the story, orjganized by topic* The actual semantic con- 
tent of these propositions is represented here in an infix notation 
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simply for convenience. The numbers of the propositions correspond to 
those given in Figure 1 and Appendix Ilf . The level of structure pro- 
vided in the CIRCLE ISLAND frame closely resembles that specified in 
the hierachical prepositional models of Kintsch (1974) and Meyer (1974). 
Propositions are organized with respect to topics (e.g., occupations, 
land- features, government), semantic relations (AND and CAUSE), and 
topical subsumption dependencies [e.g., proposition^ 7 is further spec- 
ified as (FSP) proposition 8]. ^ ' 

Prediction and Jnfdrencing . The generaliza ^on hierarchy and in- 
stantiation procedure provide a mechanism for prediction in the identi- 
fication of properties of an observed concept. The predicted descrip- 
tion of a prototype frame can be used to guide the collection of obser- 
vations for IMP instantiation. When features of an observed concept 
cannot be determined because of missing informatiprii default values for 
thesB features are supplied by the prototype frame through the inheri- 
tance of properties. In the instantiation of SETTING frame, the IMP 
filler for Lpcation is specified as a place ^ Thus the Circle Island 
frame was created as an instantiation* of the Location IMP in the CIRCLE^ 
ISLAN]>SETTING frame. Since no potential animate-actors occurred in 
the first 10 propositions, the Characters IMP is left unfilled except 
for the possible inheritance of the default value "animate- actors" from 
the SETTING frame. ' 

These proposed frame structures and processing mechanisms will be 
useful in explicating the process-model for story comprehension given 
in Chapter 4. Before presenting this model in detail, however, "it will 
be useful to establish the basic experimental result of the effect of 
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Sttory structure on comprehension and memory* This demonstration is 
provided in Experiment I, 
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CHAPTER 4 
EXPERIMENT I 

It was noted in Chapter 2 that earlier • research has suggested" 

that memory for stories depends on the development of an organizational 
framework wit'hin which to* interrelate the events of the stoiry. These 
organizing frameworks have been variously referred to as schema 
(Bartlett, 1932; Rumelhart , 1975) , Surrogate structures (Pompi & 
Lactmian, .1967), theme (DooUng & Lachm^, 1971; DooXing & Mullet, 1973), 
macro-struc tures (van Dijk, 1973a; Bower, 1974), scripts (Schank & 
Abelson, 1975) , and frames (Minsky, 1975; Winograd, 1974; Winograd, 
1975).* While these terms, liave been used operationally in various ways, 
they all refer generally to the activation and use of structural know- 
ledge about both the world (e.g., causality, temporal sequencing, laws 
of physics) and about prose passages (e.g., the grammar of plot con- 
structions) 

tf structural information is used to construct plot • frameworks 
in^to whick particular events of a story are mapped, then the extent to, 
which this in format;! on can be used should directly influence subjects' 
ability tcr comprehend and remembet ^-fche story. Although, there has been • 
substantial general discussion of fhe-use of ^ structural frames story 
comprehension and liiemory, the effects of systematically varying the 
amount of structure in a story have not been studied. 

The purpose of Experiment I was to assess the effect of varying 
the degree of plot structure in a story on a person's memory- for that 
story. The term plot structure is used'^here in the sense in which it 
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was defined in Chapter 3. It refers t;o those elements of a story which 
render the story's sequence of actions coherent and purposeful: the / 
establishment of a themjfe, goal or purpose of the story, the stated or 
implied intent and mo^vation of actions performed by the .characters, " 
and some final 'reference to or resolution of the initial problem of the 
story. In Experiment I subjects were exposed to a passage which varied 
in the amount of structural information which was given or, inferable 
'from the passage. The number of sentences and the content of the sen- 
tences was identical for all passages. In addition, the temporal se- 
.quencing,, intersentential nominal and pronominal reference, and local 
causality was not violated for the passages. It was postulated that 
the ability of a person to remember the events of the story Would de- 
pend on his ability to map those events Into a familiar pattern or plot 
frame which incorporated information about the goal of the story, the 
reasons for the actions of the main characters, and causal information 
relating the various events in the story. 

Method ^ 

• . . '• 

Ma terials - > . 

— ■ ' ^ • ,^1*-"' 

* Four versions of a single story were used in the experiment. The 

" ■ , • - ' ■ * , \ . ^ . 

texts of these passages are given in Appendix la - Id. The story is 

an adaptation of an old English fairy tale taken fr urn Rumelhart (1973), 

entitled **The Old Farmer and his Stubborn Animals.*' The story concerns 

a farmer who has as a goal putting his donkey into the shed. In order 

to accomplish this he creates a subgoalj the achievement of which 'de- 

pends on the attainment of another subgoal, and so on recursively to a 
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depth of four. The nesting of a series of goals and subgoals provides 
a well::::4efined superstructure into which the particular events of the 
story may be mapped. 

The four versions of the story given in Appendix I are identical* 
in content (the number and content of the individual propositions), but 
differ in the amount of plot structure present in the passage. In the 
STORY condition (see Appendix la), the original story is intact: the 
theme is presented at the outset, and the plot consists of the subse- 
quent creation and'nesting of goals by the* farmer in an attempt to 
satisfy the overall goal. . The jstructure of this story is illustrated 
in detail in Figures 2 and 3. In the NARRATIVE-AFTER THEME condition 
the theme of the sfory was removed from its normal position near the 
beginning of the passage and inserted as the last proposition of the 
story (see Appendix lb). The order of the subsequent events of the 
story were rearranged so that the implicit goal-subgoal hief&rchy could 
not be inferred by subjects in that condition. Thus the temporal se- 
quencing and local causal constraints remained intact; but the theme- 
directed plot structure was removed. It was supposed that a subject 

reading the passage would perceive it as a sequence of unrelated events 

• . ■ • , • ' - ' * , \ 

initiated by the main character, the farmer. At the end pf the passage, 
when the original intent of the farmer is stated, the subject could cog- 
nitivelyv reorganize the events of. the narrative intp the goal-hierarchy 
suggested by the-stated theme* The inability to use this organization 
at the time of the presentation of the original events, however, should 
lead to a decrement in the memory for those evedts relative to the 
STORY condition, in which the organizing, structure was available from 
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the outset. Thus, although presentation of the theme at the end of 
the story might allow cognitive reorganization, some of the. prior 
events will have been forgotten due to the inability of the subject to 
attribute to them a suitable organizational frame* . 

The third version of the passage, the NARRATIVE-NO THEME condi- 
tion, was identical to the NARRATIVE -AFfER THEME pa-ssage except that 
the statement of the top-level goal was entirely deleted from the pas- 
sage (see Appendix Ic) . The text of the passage differed from the 
AFTER- THEME passage only in the final proposition. 

The fourth passage, the RANDOM condition (see Appendix Id), was 
constructed by randomly permuting the sentences of the STORY passage. 
Hence the semantic and syntactic structure of individual sentences was 
preserved, but any inter-sentence causal and temporal associations 
were destroyed. As a result, recall of this passage was expected to 
be equivalent to recall of a list of unrelated sentences. This condi- 
tion was used to est^ablish a baseline measure of /che 'level of recall 
for the information in the story in the absen9e of ariy structuring 
strategies. 

Subjects 

The subjects were 32 undergraduates at Stanford University. They 

participated in the one-hour experj.ment either fo satisfy a course re- 

quirement or for pay. Paid subjects received $2^00 each. 

* 

Design- * " ^ 

• A between-subject design was used.. The single independent varir- 
able -was passage ty|>e and Was repr'esented by the following four ^ 

. 61 ■ / ^ • 
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conditions: STORY, NARRATIVE-AFTER THEME, NARRATIVE -NO THEME,' and 

RANDOM. Each subject was randomly assigned to one of the fo^ur condi- 
tions. > \ 



\ 



Procedure • ' ■ - 

Each subject was tested individually, * An incidental learning pro- 

/ * - * . . ■ ' 

cedure was used. , A subject was given a printed; copy of the passage 

and was told to read, the passage through once slowly and carefully, 

* ' ■ r 

thinking about the action that took place in the passage, - The subject 

was' provided unlimited time to read the passage, but never did the 

reading; time exceed 90 seconds for any condition. 

After reading the passage, the subject was told to rate on a 1 

(low) tq^ 10 (high) scale the comprehensibility (i.e., clarity and con- 

tinuity) of the passage using the following guidelines: how well thfi 

passage fit together ^s a coherent whole, arid how well the combination- 

'of the sentences provided a sensible story. 

Following the rating task, an unrelated interpolated task involv- 

ing memory and comprehension of unrelated sentences was- given to the 

subject. This ta§k was the same for all subjects and had a duration 

of 40-45 minutes. At the conclusion of this task, the subject was ^ 

asked to give a written re/:all of the. original passage which he had 

read at the beginning of the session. He was instructed to write the. 

story as clos^ to verbatim as possible, exactly as it appeared in word- 

ing and sentence order. However, he was told not to omit anything 

which he re^membeired simply because he could not remember its exact 

wording or serial pLosition in the pa&sage. Recall was written on a 
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blank sheet of paper. Unlimited recall' time was provided. 

Results 

For scoring the recall protocols,o the passages were segmented into 
propositions. A proposition was defined as a clause, or sentenc^ which 
contained an action or stative verb. Simple relationships between, 
modifiers and their modified ternT were not counted as propositions un- 
less they appeared as relative clauses. For example, "There was once 

» . ■ 

,an old farmer-' was a single proposition; . , ^who owned a very stub- 
bor^n donkey" was likewise a single proposition. Under this segmenta- 
tion scheme, each passage contained 35 propositions. 

The protocols were scored for gist recj^ll of the propositions, 
based on a proper reconstruction of the action or relationship given 
in the propositions. Synonymous paraphrases were permitted , as, were 
deletions of adjective and adverb modifier^. For example, a recall of 
"A farmer once owned a donkey" would be scored as recall of' two propo- 
sitiohs^ Sdforing was performed independently by two scorers using the 
same scoring constraints^ The correlation between the judgments of 
t^e two scorers was X = -^S, and many* of the d"^ ^agreements were errors 
in scoring, not disagreements in judgment. 

The results are vshown in Figure 6. Results for subjects' ratings 
were cojcisistenf with the pre-exp^rimental intuitions about the degree 
of structure provided by the four passages. The mean rating for the 
STORY passage was 9.5. The rating for the NARRATIVE-AFTER IlIEME pas- 
sage (6.1) was slightly higher than for the NARRATIVE -NO THEME passage. 
(5.0).* The comprehensibility judgment for the RAI^DOM passage was 
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Figure 6. Mean recall probabilities and comprehensibility ratings 
for the passages of Experiment I. 64 



lowest at 3.b, ^ These differences are reliable,* F (3 ,28) « X4.31, £< ^ 
.01. Newman-Keuls tests declared all pairs 6f means to be reliably 
different (£ < .05), , ^/ 

The recall resfiilts were consonant with the comprehensibility rat-^ 
ings. Mean recall decreased monotonically with decreasing amount of 
structure* Recall was best for the STORY passage (80%) followed by 
AFTER THEME (68%), NO THEME (56%) , and RANDOM (38%) . These differences 
\were significant, F(3,28) = 8.22, £ < .01. In addition, the differences 
between all pairs of ^recall means were significant (£ < .05). It may 
be noted that fhere is a high degree of consistency between the mean 
comprehensibility ratings and recall levels. The correlation between* 
a subject's comprehensibility rating and hiaproportlon of propositions 
recalled from the passage was computed across all sulbj^ec^g. The ob- 
tained correlation between these two sets of -scores was significant, 
r ^87, t^(30) - 9.73, £ < .001.^ . ^ ^ ' 

Discussion 

'From these recall results, it seems clear that memdry for a prose 
passage depends critically upon the amount of identifiable organiza-- 
tiofial structure in the material. For the STORY pa.38age, the plot* 
.structure (apart from the actual content of the passage) is presumed 
to be an examjvle of a plot familiar to all adults with a history of 

fairy tale reading. . It i« clear that most people 1\ave heard, if not 

! ' ■ " • ' ' 

the I'Old Farmer" storyj, one identical in its nesting of goals and sub- 

f go^ls presented to the main character. When the STORif passage is pre- 

sented to a subject, he activates his general frame for "stories," 



creates a new instance or token of this frame frdj^ the particular story 
being presented, *and attempts to map incoming propositions from the 
story into the IMPs of this newly created f^ame. The IMPs r^epresent 
the various structural elements of the story which are -dictated, by the 
general story frame;* For example, in Figure ^5 it may be noted that the 
top-level frame for STORY expects to observe in the story elements of 
Setting, Theme, Plot, and Resolution.. Each of these IMP fillers is 
itself a frame, which is broken down into its structural units, thus 
.producing the structural hierarchy for the story. The process of read- 
■ing and understanding the story in real-time, then, consists of the 
attempt to match frames being created for incoming propositions to the 
general structural frames for the various story parts. These processes 
and story-part frames are held in short-term memory or some active pro- 
cessing buffer such that either these match attempts are done on the ' 

^ ^ ,■ ■ ^ . ' ^ . ' 

fly or can be activated very rapidly if required. This is done because 
tentative matches are required in order to "un^ierstand" what the story 
is about and where it is leading. When an incoming story matches up 
readily with a standard, well-learned frame hierarchy for story struc- 
ture, the details of the particular story can be easily plugged into 
the general structural framework and comprehension, of and memory for 
the story will be enhanced. The result -of this process is the encoding 
of the Old Farmer story according to the structural grammar rules ^r 
.well-formeid stories. This resulting structure in memory is represented 
in Figures 2 and 3^ 

When asked for recall, then, the subject retrieves the most gen- 
eral frame which* has been instantiated for Jfhe Olcl Farmer story, Tl^iis. 



57 



is a frame which corresponds to the one labeled CIRCLE-ISLAND-STORY in 
Figure This frame is the instantiation of the general . STORY frame 



for the 01d\|^rmer ^^tefi^^^^wlth pointers to the, frames which ^encode the 
information in each of the ^^ry 's** structural components . The subject 
• then begins to unpack the frame's structural elements, searching through 
a series of frames representing successively^ further specified informa- 
tion, aird eventually retrieving the pairticular propositions from the 
^ * original text of the passage. If a -particular proposiJ:ion is no t above 
the threshold for recall, the structure in which it is embedded provides 
>^ . enough predictive power via its specification cotlstrain'ts that a good 

guess may be attempted. Hence ^ the s true tu^i^al framework serves as a' 
• network^of retrieval cues for the i^artiSr^SLT^, propositions from the . 
__^tory. Ins-ofar as the set of general frames for a story being utilized 
is well-learned, this mechanism provides a powerful organizing device 
and memory aid. - ' ^ 

In the case in which a NARRATIVE passage is presented, the only 
structure whiph may be effectively utilized is one in which juxtaposed ^ 
events are temporally and sequentially chained together in a linear 
order. For example, the narrative might include the following (con- 
densed) : ; 

The farmer went to his dog^and asked the dog to 
bark. But the dog refused. Then the farmer asked ^ , 
{lis cow for some milk. But the cow replied that 
he wpulU rather have some;' hay. So the_farmer went 
^ to his cat .... 

Thfe events are sequentially ordered, in a coherent and continuous fash- 

ion, but there is no identifiable gSal superstructure, nor motivation 

or intent attributable to the farmer. Thus the propositions may be 
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connected only by local^ causal' linksH:e , g , , . . the barking so . 
frightened the donkey that it jumped Immediately into Its* shed'/) ot% 
temporal links .(e.g., '''But the, dog refused. Then the'farraer asked his 
COW for some milk . . This oiAganizational strategy is w^^aker 

because the iHaMlity identify goals and attribute intend tp the 
actions of the farmer pphibit9\th^ use of a predictive goal-directed , 
'frame structure like the one* illustrated in Figures 2 'and 3. The re-- 
suiting organizational strategy of simple temporal chaining is weaker" 
than a hierarchical .plqt structure becaus'e it does not provide the 
structural contraints for predictively inferring information^ on the 
basis of a general organizational scheme, thus it would .be Expected 

that .lowe^p recall for "^the narrative conditions would, be obtained. This 

'* * * . • • 

is 'precisely the result of Experiment I, in which the mpan recall for 
thd NARRATIVE-NO THEME passage is 24% l>ower than for the STORY passage. 

For subjects in the NARRATIVE-AFTER- THEME condition, the same 
structuring difficulties encouhtered in the 'nO THEME condition are pre- 
sent, except that the last proposition of the story presents the theme 
or goal., ' Insofar as fhe subj^ects in this condition still have avail- 
able to them the preceding '^t'opositions in the passage, they may go 

back and r^rganize ]the events of the story into the newly-revealed 

, " 4" . " • ; ' 

goal structure. ^ This would" not only reilder the story more comprehen- 

/ ' • ■ *" ' ■ . ■ . * 

sible, but provide a more stable and redundant structure' from which to 

subsequently recall the passage. If subjects do in fact attempt this 

reorganization, then fJ-^veral expejrimen tally observable results would 

be predicted. First, rated comprejiensibility df the palsage should be 

higher than the NO THEME, condition, despite the fact that the two 
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passages are identical except for the final proposition. This in fact 
is the case: mean. rated comprehensibility of the AFTER THEME passage' 
was significantly higher than for the NO THEME passage, ' Furtherinore, 
it would be expected that reorganization would lead to 'improved recall . 
over the NO THEME passage. This prediction, too, was verified: mean 
recall for the AFTER THEME passage was significantly higher^ by 12%, ' 
than for the NO THEME passage. This result contradicts the findings ' 
of Dooling and Mullet (1973), who found that the presentation of the 
"theme*' of the story at the conclusion of the passage did not improve 
free recall of individual words from the passage over a group who re- 
ceived no theme at all. ^ However, the present study differs from Dooling 
and Mullet in that the passage in the AFTER THEME condition still main-- 
taixied clear temporal sequencing and referential transparency. The ^ 
passages d£ Dooling and Mullet were nearly incomprehensible in the ab- 
sence of a theme. Thus it may well be imagined that if this theme were 
not present during presentation of the passage virtually no structural 
integration could be performed, hence most of the proppsitionai infor- 
mation would be lost by the time the theme was finally presented. 

If ireorganization into a plot structure did occur in the present 
study, it might be expected that this reorganization would be reflected 
in the recall protocol. In particular, the theme of the story, the 
farmer's desire to get the donkey into the shed, might.be recalled at 
the beginning of the story where it would nornially appear in a standard 
story frame* This result might be expected despite the fact that in 
the original AFTER THEME passage the goal appeared as the final propo-- 
sition of the passage, and despite the explicit instructions to 
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subjects to recall the pa&sage in precisely the same order as the ori- 
ginal presentation. This prediction was in fact verified: 75% of the 
subjects in the AFTER THEME condition inserted a prp-postttorr of the 
form "the farmer tried to get his donkey into the shed" near the begin- 
ning of the protocol after recall of the SETTING propositions • By con- 
trast, none of the NO THEME subjects intruded a theme or goal into any 
location of the recall protocols. These intrusion data provide strong 
evidence for the claim that the AFTER THEME passage produced attempted 
structural reorganization on the part of subjects receiving that pas- 
sage. 

The results obtained in Experiment I demonstrate the importance 
of the use of well-learned, generalized memory structures in the com- 
prehension of and memory for a simple story. Combining the structuring 
assumptions of the model for story presentation presented in Chapter 3 
with the data obtained in Experiment I, a simple processing model may 
now be proposed for the comprehension of storied. A, number of proper- 
ties of the model arise as a consequence of the assumed story grammar 
and data structures encoding story information. The fundamental prop- 
erties of the processing model are discussed below. .^^ ♦ 

^ Hierarchical organization df information . Processing of stories 
during comprehension is guided by the nature of the stored data struc- 
tures encoding the story grammar. The hierarchical organization of 
structural information specif ies- the syntax of plot constructions. The 
tpp levels represent the general, structural elements of a story, and 
the lower levels represent specific event and state-recognizing frames. 

70 



61 / 

Comprehension by prototype recognition . The process of comprehen- 
sion of a story consists in the attempt to match incoming dat^ (infor- 
mation from the story) to prototypical descriptions of a story stored--s^^ 
in memory. The constraints of prototypicality are provided by the 
story grammar, which specifies the allowed combinations of structural 
relations among the events of the story.. During comprehension, active 
proceSvSjis at'temp^ t^jnatch frames encoding generalized relations to the 
specific incoming propositions of the passage. .These processes and 
story-part frames are held in short-term memory so that either these 
match attempts may be done on the fly or can be^ activated very rapidly 
if required. Successful matches consist in the instantiation of a 
general story frame with specif ic frame-f illing information from the« 
passage. Successful' frame recognition and instantiation facilitates 
comprehension by providing default specif ications for missing ,informa- 
tion and by allowing the chunking and integration of information into 
familiar well-learned structures In long-term Memory . 

Top-down and Bottom-up processing . The processing system can be 
driven either conceptually or by data... This general property of memory 

fL^ocessing systems has been discussed by Bobrow and Norman (1975). 

tt. ... 
Conceptually-driven processing refers to- goal-directed 'attempts to 

. match the incoming information to general structural frames by fitting 
ihputs to expectations V The selection of frames for tentative match 
• Attempts at any point in the passage is heuristically guided by pre- 
dictions provided by the story grammar*. When the • structure of incoming 
information does not conform to predictions , processing proceeds 
bottom-up, by identifying low-level structural descriptions in which 
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to fit the input. These input descriptions are then evaluated -in a 
number of potential- contexts of interpretation as an attempt at struc-r 
tural .integration. Thus structural organization can (and does) occur 
during the coraprejiension process even when the' input material is unor- 
ganized. Evidence for this was obtained in Experiment I,' in which re- 
arranged events in the recall protocols for the NARRATIVE-RAFTER THEME 
passage reflected subjects' attempts at structural reorganization. 

The attempt to process stories in a conceptually-driven, top-^Own 
manner has implications for comprehension and learning, • The cc^mprehen- 
sibility of a story and level of recall of the story from memory should 
be a function of the ease with which the mapping of propositions of the 
story onto the general* structural frames can be performed and the ex- 
tent to which processing expectations are met- This result was in fact 
obtained in Experiment I, in which 'both comprehensibility ratings and 
recall proportions decreased as the amount of structure 'in the passage 
decreased. 

" ■ ■ •* 

A story that has ..been successfully • comprehended according to a 

top-down processing strategy is represented* in memory in a hierarchical 

structure such as the one shown in'Figure 1. At the terminal nodes of 

the structure are the actual propositions from the passage. The prop- 

ositions appear at different levels in the hierarchy according to the 

number of intermediate frames occurring between the proposition and 

'■ ' ' . ' * - 

the top-level STORY frame. It may be no,t6d that the higher in the 

■ ■ ■ i 

hierarchy a proposition appears^ the more general the structural ele- 
ment of the passage it represents. For example, propositions 13 and 14 
of Figure 1 refer to the text "The farmers wanted to build a canal 
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across the island." this corresponds to the overall goal of the story, 
a critical structural element on which subsequent story events depend. 
The level at which these propositions appear is the highest point in 
the -hierarchy containing terminal' frames. This level ^is designated as^ 
Level- 1 (level numbers -are gfven on the left side of Figure 1). Prop- 
ositions 17 - 19 refer to the text "The farmers fomed a pro~canal 
association and persuaded a few Senators to join." ^These propositions 
represent: actions corresponding to an attempt t^achieve an embedded 
subgoal and appear at Level 4 in the structural hierarchy. ^ They are, 
then, less structurally "central" than proposition^ 13 and 14. 

Several predictions concerning the recall of propositions from a 
passage may be made on the basis of the process-model for comprehension 
Passages conforming to the prototypical story structure will be compre- 
hended and recalled in top-down fashion. Structurally disorganized 
passages will not be encoded 'in the hierarchiGsal representation. Thus, 
for organized passages, it. -would b6 expected that probability of recall 
of a proposition khould be a function of its location in the hierarcjuy. 
That is, the .higher a proposition appears iii the Hierarchy, the more 
structurally central it is, and hence the greater its prdbability of 
recall. Furthermore, -if a subject is asked ^to summarize a"" passage 
•from memory, he will select for inclusion in the ^spmmary tHose proposi- 
tions which are structurally central to the^ passage. Thus the content 
of story summarizations should be directly predictable from the organi- 
zational structure: propositions near the top of the hierarchy will 
be included in suuanaries with high probability, while propositions 
lower in the hierarchy will be included with a much lower probability . 
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When the presented passage is stpructurally disorganized, as iii the 
RANDOM condition of Experiment I, the subject is unable to fpniL the 
hierarchical tepresentatipn for the passage structure. Thus recall 
probability of a proposition in this condition, should be independent 
of its structural centrality. These predictions were tested in Experi- 
ment II • * , ... 



CHAPTER 6 
EXPERIMENT II 

In E:>cperiment I it was demdnstrated that the amount of organiza- 
tional structure in a passage was a critical factor in subjects* ability 
to comprehend and recall the passage.- This result heid despite con- 
trolling the number and content of sentences for all passage typgs. 
However, the manipulation of structure in the passages of Experiment I 
was not performed purely on tTie basis of plot organization. In the 
RANDOM passage the same implicit organizational cues in the material 
were present as in the STORY passage; indeed, the RANDOM passage sen- ^ 
tences were identical to the STORY sentences, with only the sentence 
presentation order being altered. Thus %he structuring conventions 
wt^ich were absent from the RANDOM passage were not those of plot ofganiza 
tion, but rather those of topic signaling and inter-^sentential reference. 
It was desirable to manipulate plot structure as an organizational vari- 
able independent of local linguistic constraints such as pronominal 
reference, topic signaling, and the Given-New contrast (Haviland & 
Clark, 1974). Experiment II was designed to manipulate amount of plot 
structure and sentence order orthogonally. 

A fourth passage type, the DESCRIPTION, was constructed to aceom- ? 
pany the STORY, NARRATIVE-AFTER THEME, and NARRATIVE-NO THEME condi- 
tions. In the DESCRIPTION passage, the content of the text was pre- 
sented without Benefit' of temporal .sequencing or local causal implica- 
tions. At the same time, however, the linguistic conventions mentioned 
above, for connected discourse were observed, to eliminate any possible 
referential ambiguity or confusion. The information in t;he passage was 

•V ■ ■ 
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described as one might describe the objects in a painting, as a set of 
stative propositions or single actions, with no temporal or causal con- 
nection. While the meaning of each^ individual proposition and sentence 

would now be clear to subjetts, there would be no reference to an or- 

* ) 

ganizational frame in which to encode the sequence of statements. Thus 
it s^as expected, that performance in this condition would reduce to the 
learning of a set -tft^^imr^ propositions or sentences, with order of 

OQ^urrence or presentation being an unimportant factor. ' ^ 

In addition to the manipulation of structure in the four passages, 
the order of sentence presentation w^s orthogonally varied. Each pas- 
sage type could be presented in either normal sentence order or 
randomly-arranged sentence order. Since randomization of ^sentence or- 
der eliminates the associational cues of temporal and causal sequencing,' 
it wa6 expected that the contrast in recall between normal and randomly 
ordered passages would be the greatest for passages containing these 
organizational cues initially. Specifically, the more organization , 
implicitly contained in a passage, the greater the expected decrement 
in recall for the randoinly^ordered* version of the passage. For the 
DESCRIPTION passage, this difference 7ould be expected to be small or 
nonexistent. Since this condition held inter-sentential associational 
and organizational bues to a minimum, there would be no expected decre- 
ment in organisational ability for the randpmized- passage, and hence 
no expected decline in subjects' recall .of the passage. 

If implicit organizational structures are used by subjects to com- 
prehend and remember passages, then it would be pf. interest to deter- 
mine the precise nature of the organizational structures. The 
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assumption here has been that the. structures subjects use correspond to 
the theoretical plot structure given in Chapter 4 for stories of this 
type* This assumption should be experimentally t^estable by determining 
what, in addition to how much y subjects remember from a passage. To 
the extent that a single unique plot frame is utilized by all subjects 
in the STORY condition, the pattern of propositional recall by those 
subjepts should be highly correlated. In particular, ^'propositions 
which may be identified as close to the v op of the organizational hier- 
archy are. those propositions which correspond to key structural* elements 
of the story plot (e.g., the statements of the goal and resolution). 
The probability that these propositions would appear in the recall pro- 
tocol would' be expected to be quite high for all subjects. Similarly, •* 
those propositions which appeared low in the hierarchical plot struc- 
ture correspond to less central information: irrelevant detail, in- ^ 
strumey^al actions, or events unrelated to the resolution of the theme.. 
It woijld be expected that propositions of this type wbuld tend to be 
forgotten and hence missing from the recall protocols, -^hese pfeddc- 
tions may. be tested by computing across subjects the per cent recall of 
each prpposition in the passage of a given type, aAd then plotting the^ 
recall probabilities as a function of theoretically determined* central- 
ity of the proposition. Kintsch (1974) and Meyeir (1974) have used this 
procedure jLn studying simple propositionaL relationships in prose texts. 

. Several experimental tasks were devised to identify the organiza- 
tional frames subjects used and to test the process model for compre- 
hension. In one task subjects produced from memory a concise summari-^c^ 
zation of a passage they ha4 seen previously. Two dependetlt variables 
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were of interest in this task: length of the summarization and stereo- 
typy of the summarization protocol. It was expected that subjects 
suimnarizing the more structured passages would produce concise- summaries 
including the propositions correspouditig-kto the key structural elements 
of the passage. Thus summaries should be short and show a high degree 
of consistency in propositional content. For the less stru,ctured pas- 
sages and randomly ordered passages it would be expected that summaries 
would be more verbose, rambling, and would fail to cluster around a few 
key propositions. When no structure could be identified in a passage, 
a summary might be expected to consist of a subset of propositions ran- 
domly sampled from the original passage. Furthermore, it would be- of 
interest to note whether summaries of passages with"*- random sentence 
orders would involve a reordering of the selected everits,- converging on 
the order present in the normally-ordered passages. 

As an attempt to determine the nature of the stored propositions 
from a passage and the structural relations between propositions, a 
recognition test was included in Experiment II. 'The data of primary 
interest in this task were the false alarm irates^ for different dis- 
tractor types as a function of passage type. Different classes of dis- 
tractors were defined and test items constructed with the purpose .of ^ 
testing specific hypotheses about the way clusters of events are organ- 
ized in memory, and the way in which memory for events and propositions 
degrades. 

One, further manipulation distinguished Experiment II from Experi- 
ment l! It was of interest to determine if presentation modality would 
influence the level of passage recall. As a result, two presentation 

■ 78 /' 



modes, audfmry and vi'sual, were used. Auditory presentation was ac- 
complished by playing a .taped recording of the appropriate passage. 
Visual presentation was effected with the use of an overhead projector, 
with the stimuli 'projected onto a blank wall, * * 

_ / " ' Method ' 

Materials . • 

To minimize STORY-specif ic effects in the experiment, two unre- ^ 
lated passages were used as stimulus materials. One passage was the 
"Old Farmer and his Stubborn Animals." The STORY, NARRATIVE-AFTER ' 
THEME, and" NARRATIVE-NO THEME v^^ions of the story were identical to 
those used in Experiment I (see Appendix la - Ic) • The structural 
analysis of the STQRY version of this passage is shown in Figures 2 and 
3, A DESCRliPTION ..version of this passage was constructed according to 
the constraints discussed' above (see Appendix . Ila) • In addition, a^ 
version of each of these four passages was constructed by randomly per- 
muting the sentences of each passage (see Appendix lib - He), To 
maintain the close similarity of the NO-THEME and AFTER-THEME condi- 
tions, the same random order was used for the permuted versions of 
those two passages. ' * . 

The second passage used in Experiment II, entitled "Cijrcle Island,' 
was a shortened and ssj-ightly modified version of a passage used in 
earlier memory *experime^ts by Dawes (1964, 1966) and Fr6deriksen (1972) 
Eight' versions of this passage were constructed, one for each passage 
type and presentation order condition (see Appendix Ilf - Ilm) • The 
structural analysis for the STORY version in shown in Figure 1, 
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Subjects - . - 

The subjects were 64 undergraduates at Stanford University. They 
participated in the one-hour experiment either to satisfy a course re- ' 
quirement^or^r $2.00 pay, ^ 

Design 

A 4 X 2 X 2 between-subject design was used. There /were four con- 
ditions of passage type: STORY, NARRATiVE-AFTER THEME, NARRATIVE-NO 
THEME, and DESCRIPTION. Presentation order wa^ .either Normal or Random. 
Presentation mode was either visual or auditory. -Within each condition, 

both passages ("Old Farmer" and "Circle Island") were used. Each subc- 

■ . # ■ ■ , 

ject was randomly assigned to one of th4 16 conditions. - 
Procedure 

' . ^ • >. 

Recall task . Subjects were tested in groups varying in size from 

one to. four people. Intentional learning instructions-were given. 
Subjects were instructed to attend to the passages because they would 
be 'asked to recall the& later . The passages weife presented either 
visually or auditorially . If audio preseptatioh was'used, subjects 
heard a passage read at slightly slower than normal reading rate. Care 
was taken not to carry inflections or intonations across sentential 
boundaries to suggest temporal or causal connections between sentences. 
If visual presentation was used, the passage was projefited on a blank 
wall in front of the subject. One line was visible ,at a given exposure 
for five seconds. Lines of the passage were equated for word lengthy 
The exposure tiifie per line was computed such that the overall presenta- 
tion time for audio and visual presentations were identical. Visual 
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: ■ , * 

presentation was accomplished by moving a mask down the' passage such 
that ojxLy one line ,was exposed for a given' fiv6 second interval. ^After 

a passage had been presented, subject|fv. performed a comprehensibility y 

■ ■ ■ , ' < 
rating identical to those obtained: in Experiment I. Subjects then im- 

1%, * ^ 

mediately-w^ote a verbatim recall of the passage. , Kecall instructions 
identical to those of iBxperiment I were provided. After recall was 
completed, the entire procediire^as repeated with the second passage. 
The order d?^r<esentatibn of the two passages^ was counterbalanced 
across -subjjects. 

Summarization task . After the second passage had been- pres^nted^. 
and, recalled, subjects were asked to write from memory a sl^t summary 
of each of the passages, in the order in which they had been presented. 
They were informed that the summary should include what they considered 
to be the high points or important parts of the passage. No constraints 
as to the length of the summaries were impose^ or suggested by the 
Experimenter. Writing time was unlimited. • - 

Recognition test . After both summarizations had been written, a . 
recognition tes^ was given for sentences from thie passages. The test 
included two parts: the first part cc^tained only items about the 
first^' passage, the second part items about the second passage. For 
each test item, subjects were, required ^ to , give a *two~p'art response. 
They first judged whether the exact sentence presented appeared in the 
passage they received. If their response was negative, they then 
judged whether, although not stated explicitly, the sentence was a true 
Inference, that could be drawn from the information given only in the 
story'. (For example, . "Tlie old farmer owned some mammals" was not stated 



explicitly -in the farmer story, but was a true inference about thie in- 
formation in the story.;) ' ' o ' ■ * 

t' . _ ■ ' .1 _ " . 

Results . 
Comprehensibility and Recall . • 

The mean comprehensibility ratings for the various passages is 

. . / - - ^^ . 

shown in Figure 7. For the normal presentation or^ers^ it may be noted 
that mean comprehensibility ratings decrease monotonically as structure 
in the material decreases. Insofar g.s subjects' comprehensibility 
ratings . may be considered a me-tric of perceived amount of structure in 
the material, this result supports the theoretic^ assumption that the 
ordinal progression from STORY to DESCRIPTION passages was one of der^ 

creasing plot structure. For the random presentation orders, there are 

• . ..J ■ * * • 

virtually no differences among the mean ratings, with .the exception of 

* ' ^" ' * 

the DESCRIPT^0N-RAND(5^} condition, which is higher tod nearly equal .to 

■ . ■ • , . « ■ , ■ 

the DESCRIPTION-NORMAL rating. ^ Overall , the effect of structure on 

rated comprehensibility was reliable, .F(3, 48) =,2.85, £^< .05. The 

obtained differences between Normal and Random piresentation orders' were 

highly reliable/ F(l, 48)^= 57.07, £ < .001. As expected, the inter- 

I." ■ ' • 

action between structure and presentation order was significant,' 

F(3,48) = 3.98, p < .02. Newman-Keuls tests were used to t,est the re- 

O ' \ . ^ 

liability of pairwise differences between means. "^For the normal pre- 

seritation order, the obtained differences "among the four structure 

conditions were significant (£ < .05 for all three pairwise compari- 

sons). For the random presentation order, the means for the STO|;,Y, 

NARRATIVE-AFTER, THEME, and NARRATIVE-NO THEME passages did. not differ 

reliably. The mean ^f or the DESCRIPTION passage did not differ reliably 
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from the DESCRIPTION-Normal passage or the STORY-Random passage,. but 
did differ from the two NARRATIVE passages (£ < .05 for bol;h) . 

In Figure 8 the comprehensibility ratings are divided for the in-, 
dividual stories. The diffarences among structure conditions and pre- 
sentation orders are maintained. However, the ratings for the Old 
Farmer passages are consistently higher than for the Circle Island pas- 
sages in the , structured condit^-ns. The oVerall differences due to 
passages (Old Farmer ^or Circle Island) was reliable, F(l,48) « 4.23, 
£ < .05, as was the interaction between passages and presentation, 
F(l,48) - 8,57, £ < .01. • . 

The mean recall ^ta for Expea^imeTit II are shown in Figure 9. It 
may be noted that the pattern of ri^ll for pissage types and presenta- 
tion orders is identicaf to the ^att^n of comprehiensibility ratings. 
The correlation between these dependent measures was computecj^by com-- 

paring across ajl su1?jects the rating of a passage by a subject and his 

V ' ' f f ' 

recall proportion or that passage./ The obtained correlation was signi 

> 3 A 

ficant, £ » .64, ^(126) = 9^^5f £/< .001^ 

For . the normal presentatiolh jarder, mean recall decreased with de- 
creasing amounts of, structure in the material: recall for STORYs was 
best (76%) and recall for DESCRIPTIONS was worst (45%). This relation- 
ship is monotonic, although the ^;^fference in reca^tl bef'^^en the AFTER ' 
THEME condition (65%) anjl tiJ^^llo'^ME condition (59%) was s^nall.. 
These results replicate thd' findings of Experiment !• When the pre- 
sentation order of sentences was randOm, there was no effect of amount 
of structure, on recaLl. This result was expected since with a random 
structure order, all passage^ are ef f ectivelx^**^ctureless . The mean 
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recall level' for all four passages fell within a 6% interval, the 
NARRATIVE-NO TIIEME condition being the lowest (30%) and the DESCRIPTION 
condition the highest (36%). Overall,' the effect of structure on recall 
was reliable, F(3,48) = 3.12, £ < .05- iFurthermore, presentation order 
significantly influenced recall, F(l,48) = 42.38, £< .'001, The Inter- 
action between structure and presentation order was also reliable, 
F(3,48) == 4.63, £^ < .01. Newraan-Keuls tests declared' that the means 
for the random presentation orders were statistically indistingaishable • 
Furthermore, the DESCRIPTION Normal and Random means did no^t differ 
'reliably. For Normal presentation orders, the STORY and NARRATIVE- 
AFTER THEME-means were significantly different, as were the NARJRATIVE- 
'nO THEME and DESCRIPTION means ( p < .05 for both).' As expected, the 

mean recall for the NARRATIVE-RAFTER THEME passages (65%) was greater 

Y ■ 

'than for the n'^UIRATIVE-NO THEME passaged, but this difference was not 
significant. ^ „ 

In Figure 10 these mean recall ^results are divided into recall for 
the individual passages. It may be' noted that recall for the Old Farmer 
,.3sages was consistently higher than for the Circle Island passages, 
especially for normal presentation- orders. With the exception of -the 
DESCRIPTION passage, the superiority in recall of the oid Farmer pas- 
sage over the Circle Xs-land passage for Normal presentation order was 
greater than 15%. This effect of materials on recall was significant, 
JF(1,48) = 5.10, < .C|5. Ih^ addition, this' variable Interact'ed with 
presentation order, F(l,48') =.4. a?, £ <.05. The reduction In recall 
with decreasing structure in the passage is preserved fot both the Old 
Farmer and Circle Island passages, as is the lack of effect of structure 
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on recall for the random presentation orders. Thus it appears that the 
effect of varying plot structure on memory for prose is generalizable 
across different, stimulus materials with similar story structures. How- 
ever, the obtained recall differences between the Old Farmer and Circle 
Island passages suggest that other properties of the stimuli influence 

memory. These properties will be considered in more detail in Experi- 

* t? 

meji't* III. - ' ■ ' ^ 

Figure 11 shows the mean recall levels of the eight variously 
structured passages as a function of presentation mode., / Auditory pre- 
sentCition of the passages led to significantly better recall of 'the 
passages than visual presentation, J^(l, 48) = 7.04, p. < v^Z. For all 
passages in Normal order, mean recall was 10% - 16% better with 4udi- < 
tory presentation. With random presentation orders, auditory presenta- 
tion produced 4% higher recall than visual presentation for all passages 
except DESCRIPTION. The advantage of audio presentation over Visual 
presentation held for both the O^ld Farmer and Circle Island stories 
although presentation mode did not interact significantly with materi- 
als or structure. However, the- interaction between presentation mode 
and order was significant, F^(l,48) 4.51, p. •OS. Since presentation 
inode did not interact 'with structure, the data from visual and audio 
presentation were combined in the subsequent analyses of structural 
effects on recall. 

The hierarchical relationships aihong propositions resulting from 
the structural analysis of plot were a powerful deter,m.inant of recall^ 
for the most structured passages* Figure 12 shows the recall of propo- 
sitions vfrom the Circle Island passages as a function of their Ideation 
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in the organizational. hierarchy. . Each point in Figure 12 represents 
the mean percentage of all propositions at that level in the hierarchy 
that were recalled by subjects in that structuring condition. The line 
corresponding to recall of the Random passages represents the mean of 
all four randomly-ordered passages. The location of propositions in 
the hierarchy wasK carefully determined for each of the structuring 
conditions. For the STORY passage, hierarchical level for propositions - * 

y 

was determined by the analysis provided in Figure lA For the three 
other structure conditions, the level of a proposition was the same 
level as that proposition in the STORY passage which corresponded to 
it in semantic content. Thus for a given level in the hierarchy, the ^ 
recall of that level across passage types corresponded to a comparison 
of identical or nearly identical propositions embedded in different 
structural frameworks. Observed differences in recall, then, could be 
attributed to structural differences in the passages and not confounded 
with semantic content of the to-be-recalled propositions. However, 
this control was possible only for the comparison of recall of a given 
level across passage type,. Within a given passage, comparisons of re- 
call of propositions from different levels necessarily involve^ propo- 
sitions with different semantic .eContent . 

It may be noted in Figure 12 that the STORY passage recall dep'^p^^ 

Kjj ' . ■* ' V - 

on hierarchical level. For the STORY passage, recall for level 1 prop- 
ositions was 88%, 67% for level 2, 58% for level 3, and 45% for level 

3 ^ 

4* For the NARRATIVE-AFTER THEME passajge, this mono tonic trend was 
present but the differences were greatly reduced. The difference in 
level 1 recall Ijetween the STORT and the NARRATIVE-AFTER THEME passages 
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was r^irable, t^(7) =« 2.96, £ <\05, as was the difference in level* 1 
recall between the AFTER THEME and NO THEME passages, Jt (7) « 2.44, 
£ < .05. No recall differences due to level in the hierarchy were ob- 
tained for the NARRATIVE-NO THEME, DESCRIPTION, or Random passages. 

Figure 13 shows propositional recall as a function of hierarchical 
level for the Old Farmer passages/. Since few observations were avail- 
able for low levels in the hierarchy, the lower levels have been grouped 
together for ptesentation of recall results. The results are similar 
to^ those obtained for the Circie Islan<^ passages. For the STORY pas- 
sages, recall probability decreased with descending position in the 
organizational hierarchy- Recall probability for level 1 (94%) was 21% 
higher than for levels 13 - 16 (73%). Since overall recall of vthe Old 
Fariaer STORY wastso high, there was somewhat of a ceiling effect that 
reduced the magnitude of these differences. For the NARRATIVE-AFTER 
THEME passage, the differences due to hierarchical level were present ^ 
but reduced. The level 1 and level 2 means differed reliably from the 
corre^onding means in the^JT^RY passage <£ < .05 for both)." No differ- 
ences due to hierarchical level were obtained for the NO-THEME, DESCRIP- 
TION, or Random passages. *. 

' ■ . -a 

Sunmiarizktion ' 

Passage suramarizations were scored to determine their propositional 
content and length. Scoring criteria were ident^al to those used for 
the recall protocols. The summarization results are shown in table 2. 
The means given in Table 2 represent an average of both the Old Farmer 
and Circle Island passages. In addition, theTfour randomly-ordered 
presentation conditions have been averaged together,, since these 
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Table 2 



Mean Prepositional Length of Sumraarijes and ^ 
Percentage of Recalled Propositions Appearing in Summaries 



Passage Type 



STORY-Normal 

NARRATIVE- AFTER THEME-Normal 
NARRATIVE-NO TllEME-Nbrm'al 
DESCRIPTION-Nonnal 
Ranjiom Passages ° 



Mean Length % of Recalled Propositions 



8.00.. 

a.-oo 

8. 25 
9/00 
10. 



^30 



.36 
.40 
.58 
.89 



conditions pro„duced no differences in summary length, ..For all -passage 

types, the mean propositional length of ^summaries was' approximately the- 

same. The longest summarie^s were provided by subjects who had received 

randomly-ordered paj|s^^s. The second column of Table 2. gives the per- 

C€;ntages of propositions from the recall' protocols that were included ^ 

• .■'}^^ ' ■ \ * ^ * • • 

in the summarires. this percentage increased wit]i decreasijig structure 

in the Stimulus materials. That is, the structured i^assages produced 

sumnuiries in which a few structurally central propositions were selected 

for inclusion' in the summary, while the less structured passages pro- 

, ' ' / ' ^ 

duced summaries containing whatever propositions were .included i\i the 

-recall. For. less structured passages these propositions were equally 
likely to come from 'any leueT in the organizational hierarchy (see Fig- 
ures 12 and 13). The obtained proportional differences in summary 

length were si'gnif icane, F(4,35) =^ 3.56, £ < .025. ' ' 

■ ■ ■ ' » 

Figu res 1|^ and 15 show the distribution of propositions *^mong 
hierarchical levels in summaries- of the Circle Island and Old Farmer 
"STORY-Norriial 'passages. The .probability given ^or each 'hj,erarchical ' 
level IS the mean conditional probability of including propositions itl 
the summary given' the propositions were present Nln the recall protocol. • 
It may be noted that for both stories hierd^rchical level influenced 
probability of summary inclusion. 'Subjects receiving STORY-Normal pas- 
fcf^ges produced 'sOmmaries which included propositions corresponding to 
the central structural elements while delejting the detailed actions 
representing attempts or intermediate outcomes. " • 
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Recognition Test * ' ' k ' « ^ . ' . 

•The -results of »the. recognition test. are jgiven* f or each test item 
type in Table 3. There were five item types,, each with several exem- 
plar.s on the recognition test f^or both the Circle Island and Old* Farmer 
- passages. • True 'items C;onsdsted of statements occurring in the story cjr 
acceptable paraphrases of these statements. The remaining four item 
types were ^various - types of distractor items , refer'red to here as True 
Summarization / Incorrect Inference , Incorrect Filler , and False State- 
ment , ' True Summarizations were statements^ representing a correct sum- V 
mar^zation of information' appealing ifi the story, but omitting other 

rmation that was included in the original text. Fqr example, one »^ 
item of this type was ' - ' ' ' ^ ' 'J ^ 

. (1) As soon as th,g cat scratched tjie dog, the dog sheared 

the donkey into tl:\e shed* ' ^ ^ • 

While this is q true summarizaition gf the^dvents of the- story,, it omits 

' the intermediate events the dog barking^arid the barking frightening 

the donkey. q ' 

* . V Incorrect Inferences consisted, of two true events from a 'passage 

■ — I* ■» , ' - , 

linked in the distractor- statement by a, false itlfeir^ce relating the 

* events, i'or •fexample, one such item from the Old Farmer passages was * ^ 

(2) The cat did not' have any milk so it scratched the dog. 

While both assertions about the cat v/ere true (it didn't have milk and 

it scratched t^ie dog), the causal connection between the two was not 

true in the story; ^ . 

' ^ . . . f ■ 

Incorrect Filler refers* tp statements in^hich a true event 'fraigje- 

from a story had substituted into one of its IMPs detail contradicting 

' • • . c " . 99' 
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that which was specified in the original text. For example, ofte of the 
proposition^ from the Circle Island "passages was 

(3) The 'island^ farmers wanted to build a canal across** the island. 
The Incorrect Filler distractor created from this sentence is given in 
(-4): . , ' . 

^(4) The island ranchers wanted to buiid a canal across the island 

False Statements were items for which no information suggesting 
their validity. appeared in the original texts. These statements were 

neither true, inferable from true statements , nor derived from true 

• ■ •* ■ ^ ■ . . 

statements. Such ari item is given .in (5): 

(5) The farmer Strained his dog to bark loudly.. • ' - 
For each- test £tem, subjects madq one of three possible responses. 
The,y either judged th^e statement to be true (i.e., stat.ed explicitly 
in the passage), inferable from the information in the passage but not 

stated explicitly, or false (rfeither- true' about nor inferable from the 

' ■ . ■■ . . V . • 

passage). In. Table 3, mean hit rates for true 'items and false alarm 

\ N ^ ' ' 

rates for distractors are shown- for , subjects in the eight structure 

and order ihg conditions. For ^ True Summarizations a false alarm is de~ 
fined^as a" true response to items of this type*. For all other distrac- 
tor items a false alarm ife. defined as either a true or a "not— stated- 
but-inferable'V response. For Truer 'Statements a "hit" was scored only , 
if a subject responded true to an item. ^ - , 

The hit rate for' true (Statements on the recogni-tion test decreased 
monotonically for normal presentatioi?; orders with decreasing structure. 
Foe the four randomly-ordered conditions the hit tateswere nearly 
equal.* The hit rate for DESCRIPTION-Normal (.60) was nearly equal to 



tl^e mean for the four randomly-ordered conditions (.54). - The inter^ 
action of- structure and presentation order for True /Statements vas 

reliaBl'^, Ea-56X_=^-2. .83, £-<,^Q5. _ ^ ^ _^ ■ ' i * 

- ^ ■ ■ ■ ■ • ■ • ' ■ I ■ 

Fals'e alai;nl rates for both ,Incol:rect Fillers and True Summariza- 

i * - . ' i ^ 

tljons decreased with decreasing .structure for the Noraial pr^^ntation 

! ' • ■ , i i h ^ ■ \ 

Conditions, while no difference^ in false alarm rates were obtained for 



\ 

the random presentation orders, j For both^f these distractor types, 
the interaction between structure and presentation order*was signifir- 
cant (£ < .'05). However, the probability of a false alarm for Incor- 
rect Inferences increased with decreasing structure for' the normal pre- 
sentation, orders, althaugh this! result failed to achieve significanc,e. 
For False Statements, a main»,ef f eat ' of presentation 'order was obtained 
for false alarm rat^s, F^(l,56) = 6,37, £^ < .02, with falser alarm rates 
being higher for the randomly ordered condit:ions\ There ^as no inter-* 

r • ^ " ' • ' 

action between structure and order for this item type.' . ^ ^ " 

-Discussion ' 
The results oJ^Experiment^ II generally replicate' and ejclend the 
findings of Experiment I, In both studies' fated comprehensibility of 
a passage correlated w.esLl with recall of the. passag^e. Both meaeures \ 
were highly predictable f^m 'the a^iat;. of p^ot structure^ preg^t ^in ^ 
the pa^sagesy^^As the amount of Wruc'ture decreased, both cofttprehfeusi- 

\ ' • • ' o y 

bility and recall levels decreased ?\ This. re^suLt was -obtained despite 

/ ' . - ' • " • I ■ ■ ^ ■ 

the fact that the number and content of individual propositions was 

nearly identical in the various structuritig^conditiohs . 

' . /' ' ' ' 

fe- In Experjfment I subjects' recall was measured using an incidental* 

.. . 

learning procedure. 'In ^Ixperiment II an intentional learning procedure 
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was used. A comparison between recall levels in incidental ^ and inten- 

' tional learning situalfions is provided.*>by Figures 6 and ID, The ^data 

points in Figure 10 corresponding to those in Figure 6 are STORY -Normal, 

NARRATIVE-AFTER 'xHEME-kbrmal , NARRATIVE-NO THEME-Normal , .arid STORY- 

Random for the Old Farmer' story- It nfay.be otJserved that ij^call level>5 

* in the inciden>^al learning-situation, are" nearly equal* to those in the 

intentional learning situation. W3rth' intentional learning instructions, 

mean. r^G all for the STORY -formal, AFTEJl THEME', and NO THEME , passages 

' * ^ . ^ ' . ** 

was 83%, 73%, and 67%, respectively'. With the incidental learning ^ro-. 

cedure of Experiment I the equivalent ^recall levels were 80%V68%, and 

^ 56%. With the random presentation order,* incideijtal learning produced 

slightly higher recall, (38%) than intentional learning (36%). Tlie pro- 

cedures of the two experiments were- not, of course, identical except 

f or the subjects' instructions. In" Experiment I subjects received a 

.printed copy of the passage with unlimited reading time. La Experiment 

II presentation mode varied ' (afudio or visual) and presentation time was 

a fixed' constant. Nonetheless, the sitnilhrity of recall levels was ^ 

slightly surprising, .especially in light of the fact that lialf of the 

' subjects in Experiment II had received the' Circle Island passage first-, 

and hence had received what amounted to a practice trial with the pre- 

■ , . . • ■ ' \; ' 

sentation and recall procedure. 
' . ^ • " ^ •■ ^ . .> 

One surprising restilt of Experiment II was th^, fact that audio 

. - ■ ■ ■ >. • \ 

' .'presentation produced co\isistent;,ly higher recall . thah visual presenta- 
tion. \Thls difference was obtained for all structuring and order^g' 
conditions, despite the fact' that ' total presAitation time was equated 
• for both.^presenta'tion modes 6f a given passage type.^ Since^recall of 



a passage iijuued lately' followed presentation of the passage, it appears 

on* the basis of -these data that iimupdiate memory fox auditory informa? 

tion is^ sup€?rior 'to iiranediate memory for visually-presented material. 

No data testing the maintenance of this difference over longer^ reten- 

" ' ■ . * . • . / ■ • 

tion intervals were obtained. \ \ * 

One procedural^ artifact may have influencjed differences in r;e- 

ca^l due to presentation mode. In visual pref^ntation, the amount ^f_ 

•information in a given exposure was equated by line^-lerigth , rather than 

number of propositions or number af^ sentences. Hence the end of a line 

' ■ ' " ^-«-""^" ' 
^. * 

Would often bre*ak within a sentence, proposition, or syntactic cpnsti- 
tuent.* This procedural decision was dictated by the large variation 
in' sentence lengths within each of the passages;. '^ Sentences cont0ined 
varying numbers of ^prbpositions . Assuming a Subject has constant 
reading rate, presenting *an entire sentence in each e^fpo^re would im- 
ply that^di'f f eren'tial intervals o5 tdniB ^puld be spent by the . subject 
in attempting to ii^tegrate ±he various, proposition's into l^he or^aniza- 
tlonal structure. Specifically,* sentence with few propositions wouXd 

. ■ ■ ■ • / ■ \ 

require much less rea4ing^ time than a sentence with »many propositions. ; 
This result has been demonstrated to . occur regardless* of se^jStence 
length (Kintsch & Keenan, 1972). Hence much^ more time would be a vail- 
able ta attempt to integrate^ propositions intfo the current . organiza- 
tional frame /when, only few propositions were present in an' exposure • • o 
This would be highly undesira'ble in an intentional learning procedure, 
since it is assumed' that subjects attempt to use organising frames to 
encode inf'drmation for latter recall. It was hoped that by equating 
each exposure for li^e length, the amount of Integra tion^^me for -each 



proposition would average* out^n t|ie Id^'run, t^us minimizing any po- 
tential systematic bias in organizational ability due to sentence or ' 

^ ^ • • * ' ' '* f 

^ proposition length. . - " 

Reliable dif fe5;^nrcrgs^ttributable to passage content we^e obtained 
for* both ccfmprehensibility ratings and recall. ^ For equivalent struc- 
turing conditions the ratings and recall of the Old Farmer passage were 
consistently higher than for . the .Circle-. Island passages. These differ- 
ences .suggest ^t^t other properties, of the stimulus materials besides » 
structure influence memory. Two possible factors contributing jto the 
observed differences are the relative simplicity and' concreteness of * 
the characters in the Old Farmer fiasgages and the redundant, recursive 
nature of the^plot. * The Circle Island passages utilized characters and 

actions whicTi^lvrere less concrete and familiar than tho§e in the Old 

- ' ■ - ■ , ■ ' * • 

♦ Farmer passages. Furthermore, the* Old Farmer- passages have . episodic 

units that are repeated in recursive embedding. No such repetition 

occurs in the Circle Island passages. . It is possible that this repe.^ 

tition of. episode structures and "concreteness and familiarity of cpn- 

■ T * ■ -I 

tent are responsible for the higher comprehehsibility ari<J recall of- 

* ■• ^ ■ * ' » 

those Old Farmer passages in which the identification -of structure is 
. a processing aid, The^sa potential effects will be considered in de- 
tail in Experiment III. 

The recall \results for passages ^itli Normal presentation orders ^ 

\ ■ . 

support the proces-sing assx^raptions giuen in Chapter 4. Subjects appear 

to comprehig(rid and encode stoVies by instantiating generalized" plot » / 

^--y * - - . ■ • 

frames with particular structural detailsof the passage they are ex- ' 



posed to. The^le3s structured a passage is, Lhe more (Jlfficult this 



mapping operation is to perform, and hence the lower is th.e subsequent 
• ■ 

recall lev^jL. Direct evidence for the claim that subjects use these 

. • . > . . . 

organizing frames is available from a cpmparis6n of recall in th^ 
NARRATIVE-AFTER THEME and NARRATIVE-NO THEME conditions. These ?ondi- ' 
tions di-ffered only in a sing'le proposition at the end of t:he passage. 
In the AFTER- THEME condition this propositioh provided a' statiejnent of 
the top-leyel goal' of story . This additional ^ information produced 

restructuring of the encoded passage informatioN^, leading to higher re- 



ca-ll* than\£oj>' the^' NO-THEME condition. Thi^s difference in recall level 

for the two conditions was in the expected direction, though not at 4' 

significant I'-^vel, fpr both 01d Tarmer and Circle Island passages and 

both visual arid auditory presentation nodes. The claim, that obtained 

recall dif f ereTice*s were due to organizational factors is further' sup- 

ported by cons^erihg the hief archi<;al analysis of recall results. For 

both the Old Farmer and Circle Island passages ther^ was ^n -effect of 

hierarchical location on recalflL probability of propositions* for the 

STOR^ passages. No' effect of position in the>.hierarchy was obtained 

for the NO-THEME condition^. For t^h^ AFjeRj^THEME passages, however, 

differences' in recall due to hierarchi^l location were obtained. In 

particular, the advantage in recall of the AFTE|r-THEME over ^the NO- 

THEME conditii ; occurred primarily in the additional recall of stride- 

turally central pr6positions located high in the hierarchy. Insofar as 

the .restructuring of information ocQurred in memory, the pattern of re-- 

call began t9 r-esemble that for the STORY passages. 

As expected, varying the amount of structure in the passage did 

• *■ ■ . 1. ■ 

not influence recall when the 'sentences were randomly arranged . • The 

* " ■ » * ■ ' 

'1'06 



identification of structural dependencies relies on the ex'p^cted ord^er^, 
of occurrence of the major story sub-parts and temporaX and causal re^ 
lationships ajnong juxtaposed events, Wlien these ciies^are removed from 
the passages jit is impossibler to utilize generalized structural infer- 
mation; and learning of the passage is reduced to the learning of a set 
of unrelated sentences. For tfie DESCRIPTION passages, virtually no 

* m f . ■ ^ 

plot Structure was identifiable from the niaterial. Thus for this pas- 
sage type^ there- was no significant difference between Normal and Ran- 
dom presentation ora^rs". 

Subjects' inte»al organization of the experimental passages was 

. . • • f 

further reflected in the summaries they provided. While the summaries 
f or all. structli-ring conditions were of approximately the ^same length, 
the character 'of^the summaries, was vastly dif feren*t / for the STORY 
passages the sunnn^^es represented' only a small propo^rtioil of the re- 
called facts *of the story.' The' particular facts selected for inclusion 
in the summaries represented structurally central 'piropbsitions located . 
*at or near the top 'of the 'representati'onar hierarchy . Details and : 
s^jecif i'G ^actions were systematically" excluded 'from the summaries. ¥x>r 
the unstructured passages, sumifiaries represented a much larger propor-' 
tion of the total, of recalled pifbpositiojrnsi. The content Of ^ these sum- 
maries^consiSted primairily of details of the setting or individu^J. 
events from the passage, with no relationship); to -stractural centrality, - 
These summaries indicate the dif|icuLt/1s^uhq^ects experienced in^/struc- 
turally ^organizing the. information 'in these passages •* 

; • ' ..• ■■' .^^•'/■• -K *.•''*'■ ^- Ji--^ 

The data from the recogi^ition^ prc^^ide sqme ih^lTr,^±anrncrf' tfie^ature 
of .the information remembered from the passages by subjects, in the 
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varioys structuring coT^flitions,,^ When the passag.es contain ddantif iabie 
plot Structure, subjects identify and instantiate prototypical frames 

^ with specific information from the passage. Much of the processing* ef- 

* ' * J' 

fort in thejse cottditions is devoted to establishing' t^e 'abstract struc- 
tural relationships ar^ong events -and character's. Hence much. of. the 

*» ■ « 1 * , ■ ' , 

' . .» 

detailed surface information is forgotten,. However, when the* passages 
are l^ss structured more- processing effort is devoted to -retaining sur- 
face information , from the- passages. This claim is suppor-ted by the«^ ' 
false alarm data for True\Summari,zations and Incorrect Fillers f For ' . 
.both of these item types, the underlying-idea froJra the original text is 
preserved but detail in the surface structure is »c hanged. For the True^ 
Sumjn^rizations , the changed ^detail-^ is the summarization of several 
events from the passage into a single statement that did not occtir"^oTl^" 
ginally. For the Incorrect Filler an -event occurring in- the passag||i, ^ 

- was. altered in a single detail of tiiile or character involvement. For ^ 
these item types errors were mpst frequent in ^conditions in^which^jth^ 
passages t&ere well-sf ructured^ and errors decr^asdSwith decreasing 

' structure. 

\ Foj^.^he. IncorrectlpJ-^fences, however,' single events frqm the pas- 
sages w^re^^c^^ linked ircorrectl^^ in the test items ♦ "^While th^^ 

/^ur;£atfe j forms c/f the events were intact, ^then, the structural relation-^' 

• . 1 ■ ■ . . . . . . » 

ship of ithe- events was altered to«form tne basis of -the ^falsification 



item ^ 



of the statements For these item fypes false alarm rates Iricreafsed 

' ■ ■■ • k «■ ■ '. - • ' '. ■ ■ "■ " 

with decreasing s^iructure. " That is, whan the orifeitl^l 1?as sage -was 

. . • ^ ■ ■ ' . " '■-•'V' ••• ^'• •• 

we'lj.~structnired the causal relatioris'hips among" evetxtSMwere €»^.sfly^^tab- ^ 

lislied. 'Thus Inc'orrett Inferences could easily be rejected ^as' fa'lse/ ' 
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When the passages were ]joorly structured, subjects no tad surface forms 
but were unable to^iofer structural relatio^isKips. Thus they frequently 
false alarmed to Incorrect Inf ere^nces , .in which the component events of 
the test i^em were individually true in the story but th6 structural, 



relationshJ[.p was ^not. 
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CHAPTER 6 • . . 

EXPERIMENT III • 

" " ■ - 

The results from Experiufents I and II demonstrate, the importance 
of the use of organizing franjfes in comprehension and memory for prase 
passages. For two ^particular stories, comprdhensibility and , recall were 
predictable from the amouijt of inherent plot structure in the material.^ 
In addition, the differences in recall for the Old Fa^nner and Circle?. 
Island stories in the Normal presentation' condition sugges'^ the possible 
influence on recall of other variables, such as concreteness , simplicity 
of l^lot structure, and typicality of the events'. We now consider how 
to characterize differences between two stories of equivalent structural 
grainmaticality. For example, the *STORY-Normal versions of *both the Old 
Farmer arid Circle- Island stories are structurallyNpquivalent at a very 
general level: , they utilize approximately the same number of charac-- 
ters, they both iobey standard narrative conventions for temporal and 
causal ordering of events, and they both have identifiable goals, event 
sequences that are attempts to^ achieve the goal, and conclusions ' relat?: 
ing to the goal^ Yet there is a sizable difference in the rated com- 
prehen^ibi^ty and mean recall level of the stories. 

To a great extent, stories of tlie approximate complexity of these 
may .bfe characterized bn two dimensions — their structure and their cdn- 
cent , \ The concept of structure has been used throughout this paper to 



refer to the functional relationships existing among the components of a 

story plot, independent of any particular set of characters or the, spec i- 

\ ' ' 

fic actions they perform. Story content refers to the semantics of the 

individual propositions qf the story: the set of characters, specific 
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set:t;ing .information', ahd the actions taking placfe among tjoe characters. 

♦ I 
Thes^" two dimensions are distinct in that they \may be more or less inde- 
pendently manipulated_in the process of constructing stories. So, for 
example, different stories may be cpnStructed within the same structural 
framework, by/^varying, the semantic gefiterit of the p^sage while holding 
the p*lot structure constant. Such *p airs of stories wou!M be useful in . 
studying similarities in cognitive organization dnd memory for stories 
having differing semantic con^enV but the same formal structure. ' Such >a 
manipulation would alloys the assessment., of the effects of such variables 
as linguistic complexity, meaningf ulness uf thet; passa^, and imagety on 
memory for stories. Furthermore, if these variables were manipulated in 
a story context, their effects could be aSsessfed in a relatively natu- 
ralistlc processing' environment, rather than in a set of isolaJped, unre- 
lated sentences'. • • * 
Conversely, a potential experimental manipulation might involve the 

- ' " .-^t- ' •■ • ■ >' ■ ■■ , ^ 

construction of stories with ""^i^ ^ ^^^^ underlying plot structures but 
with identical settings and ch^acter 3ets. §uch^ a manipulation would 
permit an independent? assessment of the^ influence of particular plot 
5tructures on comprehensibility and recall, while contifolling for poten- 
tial differences in comprehensibility due to content. ^ In the most ex- 
treme case, such a manipulation would reqliire holding constant the se- 
mantic content of each Individual proposition, while altering the infer- 
able structural relationships of the plot sequence. This was precisely 

• o . ■■ . ' ^ . , 

the manipulation performed in Experiments I and JI, in which the seman- 
itic content of individual propositions in the presented passages was 
held constant across conditions which differed in the amount of inherent 
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plot structure. 



^ Another possibility for the^ manipulation of structure woul^ involve 
the repetition of the character set and setting xri two successive unre-, 
lated but equivalently well-structured stories. For example, the old 
farmer and his animals might appear in a second story with a different 
them^, plot structure, and event sequences. This manipulation would 
provide measure, for the extent to which- comprehensibility and recall 
of the passages was 'due to structural simplicity rather thqn simplicity 
and familiarity of the character set £u:id context. 

The observed dlf fefences in rated comprehensibility and recall be- 
tween the Old Farmer and Circle' Island stories may be interprete^d within 

the analytic framework ^escribed above. Structurally, the Old Farmer 

if . ■ 

story is' well-defined^ and simple. - Each action of the story is an at- 

tempt to achieve a specific goal, and the nesting of goals and subgoals 
provides a Structural redundancy ,qpntributiii^;'to the story's simplicity 
and comprehen3ibilit;y. Further redundancy tn th^ story is provided by 
the repetition of the same information in successive Sentences, as in 
(1) and (2)': 

. . .■ ^ ■ .V 

(1) . * . The farmer asked his dog to bark loudly at the . 

<> <i ' ■ 

donkey and thereby frighten him into the shed .... 

■ ' ' ». ■ ■ ' • 

^So then, the 'farmer asked his cat to scratch the dog 
so the dog would bark loudly and thereby -frighten the 
donkey into the shed. 

(2) • . • As soon as the cat got the milk it began to 
scratch the dog. A3 soon as the ^at scratched- the 

' ^ dog . , . , * . ' 

' • ... • 

✓ t , 
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Another device providing ^redundancy in the Old Farmer story structure 

% . „ » 

is the repetition of surface forms in the description of similar actions, 

as in (3) and (4^^ ^A^' v / • 

(3) . . 5;irst,\he farmer pj|LleJS4Jifi..,d't^^ the ■ ^ 
donkey wouldn't move; '^^T^ farmer pu'shed the 

donkey, but still the donkl^y wouldn't move .... 

(4) ... As soon as he gave the hay t'o^he cow .... 
As soon as the cat got the milk .... 

As soon as the cat scratched the dog . . .. /: 
The effect of these repetitions on a story coraprehendej: is to reduce the 
amount of new narrative information in thF^input stream, increase the 
extent to which previously-created structures for events may be uti.14.zed 
in the 'comprehension of current propositions, and to make explicit the, 
causal relationships among events. In additio^i, the overall plot struc- 

tute is a familiar one which has been utilized in numerous'*' sample sto- 

* ' • ' • ' \ ' ' 

ries; hence^the frame for the Istory s structure is one alre^^v familiar 

to subjects. ^ . * 

In contrast, the Circle Island plat is not highly stereotypical in 

-its structure. Therevis little -inh^enf" redundancy^ in the pas3age in 

terras of repetition of propositions or smrface forms.. As such, subjects 

should find the construction oj^ the appropriate organizational frames 

more "difficult than for the Old YsCrmer story. ^ If this were in fact tlie 

'case, then the observed results of lower rated comprehensibility and 

mean recall would be expected. 



: ^im:i]^j?ly, the content thre^Old Farmer story is simpler, more 
comprCeKensible, and more* concrete than that- of the Circle Island story. 
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In the former, the characters consist of a farmer and familiar farm- 
♦ • ' ' 

animals: a dog, a cat, a cow, and a donkey. Futthermore, the animals' 
actions in thfe story are stereotypical of^their normal behaviors : the 
donkey stubbornly balking, the dog barking, the cat drinking^ milk, and 
the cow -eating hay ^d giving milk. The use of these standard, highly- 
frequent aiaimals and their associated actions in the fetory means that 
previously-learned frames in'ay b?t accessed ^nd used b;y subjects in com- 
prehending and remembering the stoiry. By contrast, it wjjuld be expected 
.that if the animals of the Old Famner (OI4, Zookeeper) story had instead 
been a gilu,^a lemur, an iguana, and a penguin engaged in uncharacteris-* 
tic actions, th^s^ean recall level and comprehensibility- ratings for the 
story would.be reduced. In the Circle Island story, a new "character" 
was introduced, the;pro-c^al association; the other characters (sena- 
tors, farmers, ranchers) were less concrete and familiar than the farm 
animals.. Furthermore,, the ^exist^nce of the Circle island characters in, 
the story was less obviously suggested by the cpntext and sej'tting of 
the story than »in the Old ^Farmer story, and the actions catried.'out by 



these characters are not highly asspciated with th^m. , 

Therefore, establishing the *roles and relationships of the charac- 
' tecs in the Circle Island story would be expected to require more leam-^' 
ing than^ for the Old Farmer- story, since \Less extra-experimental know- 
ledge could be brought to bear^in making those assignments. Thus it- 

1 woi^d be predicted on the 'basis of cpntent differences that comprehen- 

/ - " ■ ' , ■ • ■ ■ " ■ 

sibility aijd recall of the Cirjc:le Island story shciuld be lower than ?or 

■ . " ■ ■ '■ ■ «, 

the Old Farmer story. ^ 
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Experiment II provided some experimental evidence for these expec- 
tations in the form of higher mean ^cqmprehensibijity ratings and recall 

en 

levels f'or the Old Farmer story than for the Circle Island story. How-* 
ever, because of the confounding of struct<ire and content differences 
between the two stories, it was impossible to assess to-what extent. each 
of these dimensions contributed to the observed differences. It was'" of 
interest to determine the- independent effects of structure and content 
on memory in a controlled experimental situation. In Experiment III 

passages with controlled structure and content were presented to sub- 

. ■ •» . ■ 

jects for later recall. The concreteness and familiarity of the content 
of the passages was varied, as was the structure of the plot, in order 
to determine -tiheir separate effects on recall. 

Two, passages were presented in sequence, s and J^e relationship be- 
tween the two passages was systematically varied. In one condition, the 
two passaged were identical in plot structure but differed in the parti-» 
cular set of characters and their actions. It was of interest t"o deter- 
mine whether the repetition of a plot structure in 'two stories would 
ripixxforce the structural, frame for the plot and hence facilitate learn- 
ing of the second story, even though it contained unrelated characters, 
actic|)ns, and a dif feteiit setting. In a second ^'condition, the set of 
characters remained constant, whereas the structure of the two stories 
varied. »Thu$, a story with a given set of characters would be followed 
by a new story, structurally unrelated, with the same characters. Two 
alternative hypotheses for the expected effect^ of this manipulation 
are possible. If presentation of the first story introduces 'unf.amtliar 
or abstract ^concepts for Which referentia:i contexts and relationships 
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are established, then these relationships might be maintained and 
utilized. in a second story. The' repetition of these characters and 
latlonshlps in a second passage would allow subjects to utilize the 
structures encoding the relatioi^ips among characters which had b^en 

formed /during comprehension of the first pass^age. This priming effect 

' , <» ^ 

for characters, similai: to the> one- described above for plot structures, 

might be expected to facilitate secpnd-passage lea^riing-^lijrVr^^ 

llicreased meanlngfulness to the clmj:aetefs and their relationships. 
» -'^'^ * . • ^ 

If, on the othei?,hand; contextual and relational* information about 

characters provided in the^first ^tory was unrelated or .inappropriate 

to the second story, then the repetition of character 3ets would have ' 

i/nterfering effects on the-iearning of the second story. On^ subsequent 

.TsTecall, then, it would be expected that this proactive int;:^^;f erence 

'would produce . reduction In recall levels relative to a cofiditi-on in 

• ■ \ . ' r • . ■ . • ^ ' 

which the character set w^s not repeated. ^4^^ 

■ ' . • '■ ' ' '* ' ^ ■ • . 

J, Method . ^ . . 

« /' , . » . . ^ 

Materials • ^ 

Four stories were use|fV representing two distinct plot ^str^ctures 
and two character sets. *The structures (deno'ted hereafter by 5) were 
taken from the STORY-Nobnkl passages of Experiment II. The structure ' 
of the Farmer story (Sp) consi^sts Of -a statement of a desired goal con- • 
dition, followed by a series of , attempts, by the main character to 
achieve the ^oaj- Each sjibsequent attempt results in the creation of 

a nested subgoal (to a depth if four), and eventually each subgoal is ^ 

I ■ ■ y ■ . ^ 

achieved and the tup-level, goal is attained. The structure of the 
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Circle Isl^id story (S^) involves the statement of a goal and the crea- 
':tion of a si^bgoal by the main, character, the attainment of which is pre- 
sumed to lea^ directly to the attainment of ±he main goal. However, 
after the att^;Lnment of the subgoal, another character inten/enes and 

prevents attaint^ent of the top-level goal. The re*solution jof the story 

\ • ■ • ' • . ' ._. 

is the planned oi^ acaomplished retaliation by the main character for 

.denial of the go4l\ ^ 

\ ■ ^ * . • ^ 

• ' ' \ ^ ■, ^ • 

From each of these .structures two stories We^re constructed by us- 

ing abstract or concrete character sets (denoted^by C). 'These cbarac- 

ter sets corresponded closely to those utilized in the passages of 

Experiment II. The concrete character set (C^) consisted of the chair- 

acters from the Farmer story: ^ the? farmer, his donkey, his dog, his cat, 

and his cow. The passage utilizing these charapters and the Fa?nnet . 

structure (SpCp) 4ras precisely the* STORY-Normal passage of Experiment I 

(seet. Appendix la) . Another passage wfis constructed utilizing these 

oharaccers"^^arpd the plot stru(£ture t)£ the Circle il^land* stoi^y (^c^p) • 

/ ' r . .... ' . . * ^ 

This passage is .presjanted in Appendix Ilia. Similarly, Van abstract 

chg^racter set was used with the two structures to produce two other 

stories. This character set was similar'^to the set used in the Circle 



Island p*assages of Experiment II, but was alJ^ered so s^Jt'o be less con- 

« ■ . * ■ ■ ■ * 

crete and meaningful. The characters were three arbitfai:y, abstract 

V • .' . * 

groups' called the Populists., the Federalists, and the senators. The. 
story constructed from this character set and the Circle Island struc- 

tuire (SqC^) differed from- the ,STORY-Normal passage -of Experiment II - 

■ • . V. . .# # * , \ . 

only in the^ substitution of the terms Populists and federalists for far^ 

* ; < ^ ^ • . y ' ^ \ \ ' 

mers and ranchers (se.e Appendix Illb) . The other passage (S C ) 

o ' , ' ' F C 



involved tKe Federalists' attempt to wi^ passage' of a bill in the Senat 
with the ensuing creation of -four Rested subgoals and the/ eventual suc- 
**cess of ;the bill. ^ This passage is ihresented in AppenSx IIIc. 

Subje cts • • o • - ^ ■ 

\ . ^ ! / - • .... 

Forty-eight St^ford undergraduates pairtieiparted in the one-hour . 

experiment for either $2,00 pay or^ to ^atisf^f a course requirement. . 

Design * < 

A* 2 X 2 X 3 between-subject design was used. The independent var- 
iables were characfe^r set of Story 2 (concrete: C^, and abstract :• Cq),. 
plot^structure o^ Story 2 (S and S^) , and the telatidnehip between 
Story l^d Story 2, The three* types of sequential relationships between 
stories 1 aijd 2 were same structure, same characters, or unrelated. 
In the ^uiiSelated condition a subject would x^ipeive as his" second story 

one ^Mssage of the remaining three which shared neither structure 
nor content with his'^f.irst passage. For example^ a subject in this cdn- 
dition would* receive as his two stories either the pair SpC^cT ^c^c' 
0*1: the pair SpCp - SqC^. In' total, then, there were 12 possible pe- 
quences of story pairings. , o 

Procedure , ■ , • " 

Subjects wexe tested In groups varying 4-n size from one to fpur 
people. An incidental learning procedure was used. Subjects were' in- 
structed that tlijey would.be presented a set ' of stories, one at a time, 

for whiGh they, were to perfom several ratings on a 1 (lo^ly) to 10 (high) 

' ■ •'» . ■ - ' , 

scale. Ratings were, performed on three" dimensions: comprehensibility. 



imagery, and meaningfulness. Jhe comprehensibility instructions were 

identical to those in*, Experiments I and 11. For imagery, BuBjects were 

' ^. ^ 

•instructed to rat^how vtvid a mental picture or image they could con-, 
struct of the actions and characters portrayed ^in the story. - For me^an- 
ingfulness, subjects *ratei the extent to which they could identglf y- the 
chara'cters 'ancT* actions of the story to preyious experiences they had 
had,^ other sftories they, had i^ead, or familiarity they had with tjie chai?r- 
acters and problems being disc.ussed. 

Passages were presented* visually . An overhead projector displayed 
t^ stories on a wall in front df the subjects. Eadh exposure Contained 
one .entire sentence, and a five-second interval was used for eac^i expo- 
sure. • Since the stories varied from 16 to 18 s-entertces Cxn length,- total 

9. . ■ ■ ^ . ^ . 

Stimulus presentation timer was approximately 90 seconds.^ After preseti- 

' ' ' ^ • ^"v^- ^ ^ - . ' ■> r 

tatlon of ' the first story by this method, ^subjects performed th^ three , 
ratings, ^he procedure was ihen- repeated with the ^second story. When 
subjects had- completed' the ra^rings f or- the" second story, they performed 
an unrelated interpolated reading task for approximately 30 m^inutes. 
Subjects were then instructed to recall ve-rba^tim the f^rst passage they^ 
had been presented. ""Recall instructions were identical to those in 
Experiments I and II. ^ Recalls were written on a blaitk^sheet ^of paper, 
^nd unliTni.ted recall tilpie was allowed. When recall was completed for . 
the first story, subjeb'es^were asked to recall the second story ii;^ the • 



same manner* 



■ ^ ■ : 'Results 

Subjects' mean ratings of Comprehensibility, Imagery ^nd\Meaning- 

fulness wei(le, computed for' each story type and combined a'cross both ser- 

" ■ * ' \^ ' ' ' ' ' \' ' ' 

ial positions.. The'.mean ratings fpr the various^ stories are given in^ 

• ; ' ' ' • . ; * ■ ^'^ 

^.Table 4.^ For Comptehensibility, the pean rating for S_,, the two stories 

' • F ' i 

• . ^ ■ : ■ \ . ■ ^ 

utilizing the Old Farmer structur^%^(8. yS) , was^greater than those sto- 

. . ■ a< • ' " . ' ■ • . \ . ^ 

■ ^ , „ • ' r 

ries utilizing the Circle Island structure (S^ =7.48). This difference 

,was' s^i^nifieant, F(l/92) = 9:10, \ < .005. There were no sighlficant * 

differences in Comprehensibility ratings due to either Cliaracters or 

the interaction between Structure and Characters. For Imagery Ratings, 

there was a larg^^if f erence in mean ratings for those stories us!i,ng 

, ' . ■ ' \^ , ' • ' 

the\01d Farfier characters (C_ = 7.73) and those iising the Circle Island 

characters (C = 5.16). This, difference' was highly reliable,..F(l,92) ' 

^= 28.63, £ < .001.^ No significant, differences due to Structure or in-^ 

^teraction wjere. obtained for Imag'ery ratings. For^ Meafiing fulness , no 

" . ' "*,■'■■ ' . * 

differences were 'obtained due to either Stinacture or Characters. Since 
^ - -v • , ^ ^ ^ . ^ 'r 

it^ was possible that <,the effect of ^.repeating a character set across . 

s> . ' ■ ■ ■ . ^ ■ ' ' 

^stories might increase the subjective meaningfulness of the second 

story, the Meaningfulness ratings for the ^^cond passage presented were 

computed for both new and repeated Character sets.' The mean rating fpr 

new character ^etsjthus obtained (5.06) was greater than for repeated!. • 

• . \ 7 ' - ■ . ■ 

pHaracter sets ((4.56) , but th;Ls' difference was not significant. 

In addition- to the three ratings tor a presented Story, the total * 
number, of 'propositions recalled fqr the. story was determined for each . 
subject by scoring the trecalL protocols- for gist according to^ the/pror^' 
cedures used in Experiments I and II. Since the total number of pro'- * 
positions^ varied s^llghtly for the four stories (between 33 and 37), 
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• . Tab;.e -Ail 

,'ilean Ratings ojE^tories Used in -Experiment? Ill ^ i 

V 



Story Coaprehensibility 



S S 

C F 



Mean S, 



^^ean 

Mea|i G 



Mean C, 



c 



9.17 
7.52 
8.29 
7.46 
8.73 
J. 48 
8.34 
7,8'"7 



Imagery 

8 . 04 ■ " I 
7*43 I 
5.25 • : 
5 . 0.8 
6 .64 
6.25 
7.73 
.5.16 



Meaningfulness 

>»92 
4.52 ; 
4.42 
5.17 
4.67 

: 4.84,; 

■•' 4.7l^ 

- 4.79 , 



ERIC 



121 



recall ^dores Were. converted to ^proportions. The arcsin transformations 

\ • ' • * - r ' • ' .«■'*•' 

of tKesfe pVl^ortions were used in statistical tests *to insure hom'ogen- 

^ ' j( v.. ' 

eit'y of nell variances. j \ - . / 

•'^ ■ ' . ■ * ' * ^. . ■ - . 

■ ■ : , . 

The relationship between ^ rated- com'prehlBnsibility and recall was 
determined by correlating theSe obtaiijed ineasiires= across all ^tory types 
and- pairing conditions. As expected, there wds' a- significant 'correla-^ , 
tion between rated ccimprehensibility and subsetftaent recall^ r =*^,55^ 



Jt(^4) = 6,45, £ < .-Q^l. * Sig||Llai;ly, there was a/s^grlificant'thpugh ' 
smaller correlation between rate'd "imagery and recall for all paiss'ages', 
.r = -37, t^(-94) = 3,87, jBi-< .01, ' '•^^ \ <^ / * - 

/ '■ - * . ■ ■ , ■ • >v 

Overall, r'^^call qf the storages improved with, practice. / The mean ^ 
recall level of all s t or ie a presented' ffts:^ 'was 40%, while mekri' tie call • 
of ^ stories* presented second was 49%-/ These meaifs -differed reliably,.,, 
JF(1,24) - 8/49, £_ < -Oi^^* Both: Structure and Character variables inf In- , 

■ ^ - % . • , ^ ^ / V ■ 

enced recall. Acro'ss the Entire experiigent, recall of st paries using 

^ r ■: - ' '■' *. ^- ■ ' \ "i / ' ■ " 

the Old Fanner structure (54%) was Sfignif icantly greater * thah recall^ of > 

stories^us^ng the ^Circle Island structure (35%) , F(l,24) = 21. 51^ P <i 

.01. '" Siirtilarly, mean recall of^stdrie^ iJ/sing the Old Farmer ^character 

\ ^ ^ " . ' ' \.' ' . 

set (49%) was reilably^gi!^eater than recall of stories using , the. ^ircle, . 

. % ■ . ... - ■ . ■ , ... • - , ■ 

Island character set (40%), F(l,24) = ,8.18, £ < -01. None of the. inter^ 

■ .. J '"' /• • ■ y • "■ 

actioiis aipong. Structure, Char-acterV or Serial Position were significant. 

Igepafcate analyses of ^-variance were performed on the data from the 
'first; and second story recalls in order to asisess' as* an independent^ 

vdrlabUe the ef fects of the thr**e' tjrpes of inter-story relationsftip on 

<? , * - ■ .. ' ■ • . 

^recall. ^ Foi;; the stories presented first to subjeets, bt)th the Old 
fanner structure ..and characters producfed better recall. The mean, recctil 
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of the story types ,wb's 60% for S C (Old Farmer 'structure and charact- 
ets), 40% foi; S^C^, .34% for ^^,0^, and 26^% for 2,^0.^. The effect due to 

* * 

Structure was significant,- jF(l, 36) = 7.16, < .02, as was the effect 
due to Character set, F(l,36) = 14.28, p < .01. The results of both 
recall-', and comprehensibUJ^ity rgtlngg replicate the findings of Experi- 
ment II. In th^at experiment, the Old Farmer story in the STORY-Normal 
condition (designated as S^Cj, here) produced higher coraprehensibility 
ratings and recall levels than the Circle Island story (designated as. - 
SqCq here*) . Overall, > mean recall levels were lower for the stories in 
Experiment III than in Experiment II. This result may be attributed • 
primarily -to th^ us^ of an intentional learning procedure in Experiment 
II and an incidental learning procedure here. 

First story recall was not influenced by which story followed it 
in the presentation, sequence. Oyerall, reca^ll level of fhe first story^ 
was 39% wl>en followed by presentation of an unrelated story, A5% when 
followed by a story utilizing the sarae^^structure, and 36% when followed 
by a stqry with t;he same character set. These percentages were not re- 
liably different. ' ^ ' ^ 

The results for second story recall are sunmarized in Figure 16. 
The proportion of propositions •recalled is given as a function of story 

type and relatedness between the girst and second stories. It; may be 

•■ .» ■ 

noted that in five out of six instances the mean recall f o,r stories us- 

ing the Old Farmer structure was higher than for the cdr^fesponding 

story (i.e., the story with the same character set) u&ing the Circle 

Island structure. This ^t^d^r^f feet of the Structure' variable, on. recall 

was --reliable, i;(l,36) * 18.32, 2. fonsidering the Chatac^ 
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variable, in six out of the six pairs the stories using the Old Farmer 
characters were recalled better than the corre^jponding stories using 
the Circle Island characters. These differences due to characters was 
reliable, F(l,36) = 20.10, £ < .01. 

The three lines in Figure 16 represent the recall proportions t)f 
the four stories as a function of the relatedness of the first and sec- 
ond stories presented. OveralT, the mean recall of all four stories • 
when the first story was unrelated (i.e., had different Structure and 
Characters) was 51%. This mean is broken down into proportions for 
each story type in the middle line of Figure 16. When the second story 
presented repeated the structure of the first story, the mean recall 
level overall was 62% <rhis mean is a composite of the four points in ^ 

if 

the top line of Figure 16. When the second story presented to subjects 
repeated the same character . set, the overall' tecall level was 37%. This 
condition is represented in the bottom line of Figure 16. It may be 
noted that when the story structure was repeated recall improved over' 
the unrelated condition for all stories. Similatly, when the character 
set was repeated in the second Story, .recall was worse than in' the un- 
related condition for all four stories.' This effect due. to the related- 
ness variable was higlily reli-able, F(2,36) - 11.26, £ < .01. Newman- 
Keuls' tests declared both the overall means for Repeated Structure and 
Repeated Characters to differ reliably from the 'mean for Unrelated ^ 
stories (£ both). 



V ri6 

Discussion 

The results presented here suggest that both structure and content 
*• • 

play an important role 'in memory for stories. The rated comprehensi- 

bllity of stories was found to be splely a function of structural com- 

^\ ■ ' ' ■ 

plexity. Wh6n the plot structure 'was made simple through the use of 
repetition and redundancy, the stories were rated as easy to comprehend. 

^ A more densely structured plot with no repetition produced lower com- 
prehensibility ratings. Story Imagery, -on the other hand, appears to ' 
be strictfly a function, of content as defined hy the« story characters 

e.^" and the particular actions they perform. However, rated imagery was 
. unaffected by structural complexity of the stories. Both comprehensi- 
> bility and imagery •rating^ were significantly Qorrelated with recall, 
and, insofar as* the "two variables reflect metrics of structural <:om- 
plexity and content concreteness, indicate the influence of structure 
and content components in memory for stories. ^ , - 

. ■..>,,, .,■ 

. A$. direct evidence for the independent influence of structure and 
content on recall of stdries, both these variables were significant 
sources of variance in recall of both -first- and second-presented sto- 

: ^ 

ries. As expected, recall was best when the plot structure was that 

* ' ' . ' ^ ^' f * ' ^ 

taken from the Old Farmer story. The r^atively high comprehensibllity 

' ' ■ ' , * - 

ratings for this^ case suggest that subjects could readily produce the 
required plot frame for the story and use it to encode the events of. 
th'e sto*ry. When the Cirfcle Island structure was used in the presented 
stories, the reduced comprehensibllity ratings indic'ate that subjects 
found it more difficult td produce, the in'^tegratlng framework, for the • 
^tory plot. This difficulty in identifying the appropriate organizing 

i ^1 0- 
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frames was directly reflected ii* the decreased recall propottions rela- 
tive to those stories using the Old Farmer structure. 

Similarly, rated imagery of the stories was found to exert a signi- 
ficant influence on recall. In the context of this experiment,, the 
"Imagery" variable referred tp several characteri'S^tics of story content. 
The concreteness of the specific characters in the stories was varied ^ 
t^y using either the highly-concrete, imaginable, and ^amilialr Old Far- 
mer characters (an Old Farmer, donkey, dog, cat, and cow) or the more, 
abstract and less familiar Circle Island characters , which wer^ concepts 
representing Various ■ institutional collectives (the Populists, the 
Federalists, the Senate, a scientist, and a union). The actions per-^ 
formed by the Old Farmer characters w^re concrete -and highly imaginable; 
the dog barking, the cow giving milk, and so 'on. The actions^ of the 
Circle Island characters^ on the other hand, werd abstract in that: they 
dealt with complex political maneuvers among the story's characters, 
the comprehension of which involved extensive abstract knowledge about 
the political dynamics of democratic governments. Furthermore, the 
actions of the Old Farmer characters were \hose typically a&sociated 
with the animals who perform them, ».and hence were Easily imaginable in 
association with the animals. So, for example," it is relatively simple 
to imagine a cow giving milk or eating hay. This st'^reotypy was not 
present with the^Circle Island characters, whose actions were those of 
political factions' performing abstract actions, for the achievements of 
9p^cific goals. While the observed effect of character set on recall 
was found to correlate' well with imagery, it might be argued that the 
effect was dqe not to imagery but to the extreme familiarity of subjects 
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with the Old Fanner aJO^imals and tiieir highly-associated action^, which 
produced -positive traiisfer in the learning )yj the stories in which they 
appeared. The obtained meaningf ulness ratings stories rej^eserited 
an attempt to assess' this effect of f amiliarity. Sub jects' were in- 
';^structed to rate the "meaningf ulness" of each pr'esented story according 
to how fajmiliar the characters and their actions were to them, and to 

.what ^ent the narrative was similar to or consistent with incidents 

*. ^ , • 

they knew or had read about previously. The'mean rating^ thus obtained 
% . ' . ■ 

;^showed no differerijQes in meaningf ulness due to the two different char- 
acter sets. Thus,- insofar as me^ningfulness ratings may be taken as a 

measure of eKtra-experimental familiarity, it appears that a familiarity 

f * * * ■ ■ 

explanation cannot account for the abtaine/i differences in recall due / 

to character sets. * ' • * - 

While structure and content of stories sigaif icantly -inf luenced 

recall of both first- and second-*presented stories, transfer effects 

between the two stories were obtained only for recall of the second sto- 

story. First-rstory delayed recall levels were unaffected by whether' 

'^^^ » . ' ' 

the Imiiiediately-presented second story Njrepeated structure, chsyratters, 
or was unrelated. Thus there was no retroactive interference or f aci- 

litation of first-story ^delayed recall due to relatedness of the two 

<♦ 

. ' ' • ■ _ 

Stories. ' • • 

»♦ . » ... • ' ' 

In second-story recall, however, the relationship of th^first- 

:k ' ' • ■ • 

presented story to the second had a marked effect on recall. When' the 

^ . . / . 

story structure was repeated in both grtories,, reca/11 of the second 
story was significantly improved relative to the control condition in 
which th^ tyo stories were unrelated. This was .true despite the fact • 
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/ ^ ' ■ \ ^ . . • • • ' • ; , 

that the setting, characters, and specific events in the passages were 



unrelat(^d and non- overlapping in the two stories. This improvement in. 
recaXl was obtained for each ot' the foii^r stories used as stimuli in 



y the experiment/ These results suggest that a priming effect or pro- * 

active facilitation occurred when*'the same sttucture was repeated in |^ 
both stories. During Tlaming of the first story, the events were com- 
prehended and encoded in terms of the abstract framework incorporating 
txhe goals of the main,- character, the attempts to achieve those goals,' 
-the outcomes of the attempts, ancf the ultimate resolution of the story 
theme. The frames for these structural relationships are context-free 
in the sense that the relationships are independent of any particular 
set of characters o"r actions. When the firs.t-pres^ted* story, had been 
comprehended, a*set of the frames had been organized into a structure 
• corresponding .to ,^e struct<aral relationships presented in the passage. 
When the second story was presented, subjects became aware at some 
point during comprehension that the structiires of the two ^stories, was 
related; (Most subjects in this condition reported during post^ 
experimental debiTlef fhg that th^ had noticed that the two stories had 

the same "idea," v'* theme," or "prot.") When recognition of the struc- 

'' ' ' ^ ' . 

tiural similarity occurred, subjects could then use the same st'rujcture 
Which had been formed during first-story comprehension for second-story ^ 
comprehension. This ability to use an already- existing organization 
would th^n facilitate the learning process relative to the case in 
^ which an entirely new- structure would have to be formed, / ^ 

In contrast to the results for repeated structure, the repetition 
of characters in the two stories produced MPtJa<:tive -interference. 
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Storyi 2 recall was worse f6r all four passages when the character set 
was common to both presented- stories than when^^h^ two pa^sa^es were • 

""tmreiated. The nature of the interfering effects for repeated charac- 
ters seeded to focus on subjects' inability, to discriminate in which 
story a particular action or subject of actions among' the characters 
occurred. During first-story comprehension a framework was fdrmed 

"i^Kich ethcoded the relationship and' actions stmong the characters in a 
particular plot sentence. Vfhen these same characters were engaged in ' 
a different set, of actions and' relationships in the* second, st^ory, a new 
set of structures encoding the relationships had to.rbe constructed in 

memory. Over time the ability to maintain the discriminability of ac- 

' • . ^ • ■ 

tions and contexts decreased, especially since no intentional learning 
K , ■ \ . " ■ . * . • ■ " 

instructions were given a,nd thus rehearsal is assumed to be minimal. 

This interference is assumed to lead to a breakdown of the organizing 

Structure for the two plot sequences, and hence a. breakdown in the or- 

g aniz at ion . among propositions from the original passages. When recall 

>* ■ • , ' 

was required on a delayed test, then, the subject was, unable to use ef- 

* ' ' 

fectively the organizing framed* to recall the individual propositions 

■> < 

from the original texts. One subject in this condition experienced 
such stjrong interference effects that 50% of the propositions recalled 
during first-story recall were inttusions from the second story, and 
the subject could not remember a single proposition from the second 
story when asked for Story 2 recall. While this* extreme case was the 
exception rather than the rule, it demonstrates the phenomenon of con- 
fusion between passages in the condition, the more typical r'Ccall pro- 
tocol of a story in this , condition contained many ^ fewer intrysions, from 



^ . • 121 - 

the other story (less than 10% for all subjects in this^ondition) . 
Rather, the effects of interference due to character repetition seemed 
to occur at the more general level of abstracting structural charac.ter- 
is tics pf the, plot during second-story presentation. The goal struc- 
tures and character relationships established during first-stoxy pre-' 
sentation prevented the easy reassignmeijts by subjects of these char- 
acters to roles in a^secend plot sequence.^^ Hence se'cond-stofy^ecalls 

4 

were often more rambling and disorganized with respect to the plot 

structure than first-story recalls, and only rarely plinctuated by intru 
* • ■ 

sions of propositions from the first story. --Since thiS^ interference • 
effect was obtained only for .s'econd-presented stories and not for first 
presented stories, it appears that the ..effect is ope^rative during stoi^- 
age and learning, 'and not at 'the retrievaj. or output st^ge. If the r 
latter were the case, it would be exptected that the interference effect 
would be observable in reduced recall of both stories. , . 

It should be noted that the proactive interference effect obtained 
here is expected only in thpse cases in which' subsequent passages uti- 
lized entiriely different plot sequences, requiring the reassignment of 
character roles and relationships in each new story context. This con- 
dition may b*e contrasted with a case in which subsequent passages ate 
in some sense " continuations'' of each other; that is, subsequent t^as- 
sages elaborate the same theme or present new problems to be solved 
within the same context or character roles and relationships. If this 
were the case, it wx>uld be expected that positive transfer due to char- 
acters would occur, and second-story recall would improve relative to 
a control condition with two unrelated stories. 
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CHAPTER 7 

EXPERIMENT IV ' . ' 

One aspect of the process of ^tory ^comprehension which has been 
implicitly assumed thus far but riot addressed directly is the process 
of drawing inferences from text. The comprehension model which has been 
proposed here, assumes that as people read stories they abstract from 
incoming propositions linguistic and structural features that they use 
to encode the propositions into an organizational framework. The abi- 
lity to extract the relevant information and make the proper inference's 
depends on a wide variety of stored information; including knowle'dge 
about the world, the laws^of physics, causality, conventions of plot 

* construction, and author-reader conventions employed in narrative dis- 

■ ■ ■ . ✓ ■ 

course [e.g., conversational postulates <Grice, 1967) , presuppositioa- 

implication conventions (Just & Clark, 1973), snd the Given-New con- 
tract (Haviland & Clark, 1974)]. 

Much research has been conducted in an atteiqjt to characterize the 
processes involved in perfdrmiiig, specific types of Inferencing, includ- 
ing intra- and inter^sentential nominal and pronominal reference 
(Charniak, 1973), verb-base'd conceptual inferences (Schaxik, 1972; 
Schank, 1973; Rieger, 1974), and local relational inferences based on^ 
law$ of spatial relations and pTiysicar i^ the universe (Bransford^ 
& Franks, 1971^ Jiransford, Barclay, '& Franks, 1972). The types of In- 
fe rence primarily dealt with in tlie ccoiprehension model for Experiments 

c 

I and II are those , connecting' temporally separated events of a story by 
positing causal relations among events or underlying character puaf^jose 
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and* intent in thid^, performance of actions. It is through the use of . 
these types?- of inferences that people identify thie structural units of 
a plot sequence and hence build an organizational fram^ for the story. * 



It is hypothesized that during the comprehension of stories, these 
higher-level relational inferences among events occur in two* ways • 
First, the comprehension of a particular event in isolation f-rom other 
events in the stdry requires the identification of* the appr;opriate pro- 
tot^pe frame or situationati context for that event. This 'Allows J;he 
assignmferit of particular sentential elements to appropriate slots in 
the frame, provides default assignments and ctJtrfe^ts from the prototype 
when specif ic information is missing in the currently-processed event, 
and generates plausibje inferences as part of a scenario or expectation 

against which subsequently occurring events may be ^jaatched. This in-^. 

It ' 

b » 

stantiatlon of a prototypical frame is analogous to the creation of a 
token node with pointer to^the appropriate type' node which is pr^esume^ 
to ocviur for concepts in propositional memory models '(e.g. Anderson & 
Bower, 1973)'. For example, the sentence^ / ^ 

(1) John gave Mary the book. ' t ' ' 

• . ; ^- ■ ' • % , • . 

.would cause 'the creatiap of a new ''transfer" frame, with John as the*- 

• • ■ 
donor, Mary as the recipient, and the book as the object, A plausi-ble 

^. ■ . 

inference generated by ' tlliT^Trime might Tie that ''John didn't have the - 

f ' , . 

c*' • ^ ■ . ■ ■ ' * 

book 'any more." However, the sentence^ ' ; 

(2) John gave Mary the lesson* « ' , ' 
would produce during comprehension the creation of "an entirely differ- 
ent "teaching^" frame, for whl^ch thet inference "John didn't have the > 
lesson ^y more" would not apply. Th4t is,.(X) and. (2) differ not just 

133 - 
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in the obieqt-position, but they refer to ^completely different actions 
with different sets of related Inferences. Hence th^initial selection 
of the proper event frame determines „which, inferences may be> plausibly 
generated for the event, , . , ' s> 

The second way in which inferencdfe may be generated q^S3^ when an 
iQcoming event cannot be mapped^'lnto any of the currently active frames; 
Chat is, the current event does not fit into the expected context. When 
this occurs inferences are generated from the current event backwards 
in an attempt to establish an inferential chaiJi between an earlier ftiame 
and the current event. This general processf'of backward inferencing has 
been referred to as "bridging" (Clark, 1975Xi If this inferential chain 

■ ; ' ' • ; • ■. , ' ' ■' • 

can be e^stablishedj ' the current eVent t;an b^/mapped into' an appropriate 



context, or a higher-order structural framj4 incof j^orating the current 
tod previdK^a ev^nt and their inferences n/ay be iristantiated.' For ex- 

ample, consider , the seq^uence , ^ . - 

*^".' : ^ ■ ' " ■ *■ . ^ '■ ' . . ^ ' 

(3)-^'5John came into 'the room. , ' 

{4) Tke >phandelier was beautifdl; ' >C 

ClearJ-Y, expectancy f qr chafideliers did not- rfesult f rom the compre- 
&ensidn of (3). When (4) is encountered, . it is necessary, to find an \ 
inference chain relating tl;ie two sentences. The shortest and most - \ 
plausible chain would be something like: "John came into the rDqm.^ m ; 
The room con'talne,4 a chandelier- John-saw the chandelier, The^chan- / 
delier was beautiful. ' * r ' ^ . 

A sintple process model for the comprehension of an ev'ent lyi^in^f 

■ ■ . ' •■ :.• ' ' / ' 

l^tpry is given Xxi Figure 17. Wh^n a new event is input, a sert of plau- 
sible itifer^Atesv f rom that event *are generate'd.* TK^ actual number^of 
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Figure, 17.. A simple process model for the generation of inferences 
during story comprehension. , ' * 



Inferences generatEiB/ degfends" on siich factors as presentation rate of 
^he story, the complexity of- the material, the Instructions given to '-, 
the subject for processing, the material, and the subject's perceived 
purpose In r'eadlng the story. If there Is a currentiy aetive frame or'' 
• context Into which the event can be mapped, it is ''g-tored with its in- 
ferences, and a new event is ihput. Otherwise, backward inferencirig*is 
initiated in order to establish a path to a previous frame for a situa- , 
tioh or proposition. If no path is found, "the current event Will be 
stored without beTCfit of an organizational context, perhaps .witfi a * 
special tag pr label- identifying it as a peculiar' oufe-of-context event. 
The probability that this event can be later retrieved would -be ejcp^cted 
to be low due to the fact that no- inferentia?' pathway to another event ' 

or higher-order context is' associated with it for use >as a retrieval 

' ' ' ' 

cue. An exception to this expectation of low retrieval probability 

would occur If only one -or a few events were marked as "peculiar,^' in an 

otherwise "coherent context- In this case, the oddity of the misfitting 

. event might introduce a salience to the out-of-place event ' that would 

increase recall probability. If , 'on -the other hand, virtually , 

events. in the input text -were comprehended without benefit of context 

or organizing framework^ the overall proportion of text recall would b^ 

♦» . ^ • , 

expected to be poor. .This is the process that is presumed to acqount 

■ • ' i-: ' 

for subjects' poor performance on recall of DESCRIPTION passages or 

■# » ^ . * 
randomly- ordered passages in , Experiment II. •* - ' ^ 

• • ■ ^'^r^. . ' ■ ' ' 

vjf an infer^jitial chain can be established between the current 

: ■ . • . ^. 

event and a previc^^ frame, the current frame and the infef^ntial chain 

^are stored jas^ part of a, higher-order sttuctural-^unit incorporating the' 
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two events and their relational 'inferences. * ,^ 

\ • . ' • 

Let us consider the way in which the occurrence of an event can . 

influence th6 plausibility of the inferences stored with a previously- 
learned event. If an 'event depends for comprehension on a prior eyent 
and a particular one of its inferences generated at the time of input 
of the prior eventf, then the plausibilfty ^^rid probable validity of the 
stored inference would'be increased. On the other hand, if the second 
event can^be readily ^associated with the prior event though a chain , 
which suggests the inappropriateness or implausitji'lity of a particular 
inference associated with th4 first event, then that inappropriate in- 
ference may be removed from the frame associated with that event, 
finally, if the second event is unrelated to' a particular inference 

" > a « . 

from the fifst event, then the occurrence of the second event should 
not aff«ct bhft 'perceivfed plausibility of the inference. 

For exampler consider a story containing the senter\ce 
(5) The hamburger chain owner was afraid his^love for 

> 

his french fries would ruin his marriage, 

ft ... 

In comprehending (5), one might reasonably draw the following infer- 
ences: 

'(6) The hamburger chain owner got his french fries for f ree» 

(7) The hamburger ch^in owner's wife didn't like french fries. 

(8) The hamburger chain owner was vepy fat. 

These inferences might be stored with the frame representing (5) since 
they are all somei^hat suggested by (5). Since (7) and (8) both refer 
\:o possible reasons why the hamburger chain> owner' s marttage is rocky, 
it 'i-s probable that only one of them is actually, the correct inference. 
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This follows from the assi&iption thatf in simple stories the author does 
not intend ambiguity, and that there is a simple reason for everything. 
Howev^r^ there is not sufficient information in (5) to distinguish the- 
relative plausibilities of (7) and (8). Later in the story the follow- 
ing sentence occurs: ' . 

(9) The hamburger chain owner decided to Join weight- 
watchers in order to save his marriage. 
In order to understand (9), the reader would need to build an inference 
chain back to (5) which included as one of its links inference (8)^ 
That is, the husband was. obliged to join weights-watchers to sa\^iejiis 
marriage not bee ause his wife didn t like fries, but because he was fat 
'and his wife didn't like obesity. Thus the probable validity of <8) 
becomes reinforced, and (7) reduced in plausibility with respect to (6), 
which is presumed unaffected by; the occurrence of (9). 

Suppose on th^ other hand that the later sentence in, the story is 
not (9) but the follojjing: 

* . " 

(9/ ) The hamburger chain owner decided to see a marriage 

coanselot In order to save his marriage. 
In' order for a subject to comprehend this sentence, an inference chain* 
from (5) would be produced in approximately the following way: 
(5) The hamburger " chain owner, was afraid his love for his 

french fries would ruin his marriage, 

(10) He wanted to save his marriage, * ^ ✓ 

(11) He thought a marriage counselor would help save the . 
marriage, v . 
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(9') He, decided to see ^'inarriage counselor in order to 

save his marriage. " . • 

Neither (6), (7), nor (8) is required in this inference chain, nor is 
there any information in (9') to suggest any alteration- in , their plau-' • 
sibility. Thus it would be expected that the perceived plausibility of * 
(6), (7)\ and (8) would remain unchanged in the story containing. (9 * 
These assumptions were tested in Experiment IV. Stories were con- 
structed in which *target -sentences [such . as (5^ above] were followed * 
later in the story by a^ "continuation" sentence such as (9) or (9') 
that depended upon the target sentence plus an inference chain for its 
comprehensiofi. Aft^r presentation of a set of stories, a recognition 
test was given for sentences from the stories. The data of interest 
were the false alarm rates for test items. False Items consisted of 
inferences from the target sentences [such as (6), (7), and (8) above] 
which were equated for plausibility when occurring in stories contain- 
ing neutral continuation sentences [such as (9')]. For each' target- 
continuation pair of sentences, three inferences were constructed. 

The continuation sentence for feach target sentence was one ^of two 
types. In the control condition, the three inferences were neutral ^±th 
respfect to the continuation sentence. , That is, the continuation sen-' 
tence and its inference chain to the target sentence neither relied on 
nor disconfirmed the test inferences '[e.g^ , sentence (9') above]. Since 
-the test inferences were all equally plausihje* and their plausibility 
was unaffected by the continuation s'entence in the control condition, 
it was expected that th^^^^^lse alarm, rate for all test inferences/ woul-d 



i * • • ' . 

In the experimental. condition, comprehension of the cpntinuation 
sentence required the use of the target sentence and one of the test 
inferences (designated as the Appropriate Inference). Given the con- 
tinuatlon sentence and its presumed Inference chain to the target sen- 
tence, one of the three test Inferences would be inappropriate and^thus 
reduced*ln plausibility (the Inappropriate inference)." The third of 
^the threerlnferences would be neutral with respect *to the continuation 
sentenck (referred to hereafter as the Neutral inference) . Hence the 
neutral inference was equally plausible for both typss^f continuation 
sentences.' For the example given above, (9) was the continuation sen- 
tence in the exp.eriinental condition/ Sentence (8) would then be the 
Appropriate inference, (7) the Inappropriate inference, and (6) the 
Neutral inference. . * 

It was expfeoted that reinforcing the Appropriate inference, with 
the experimental continuation sentence would result in the storage of 
that infe|^nce in memory with the target and continuation events . The . 
opportunity for generating and storing the Appropriate inference could ^ 
thus arise twice: during comprehension of^tTTe^targef^ sentence, and in 

building the backward' inference chain from the con'tinuation sentence to 

'. ' ■ * . _ ■ . ' • ■ • • . ^ ■ 

. the target' sentence. In contrast, the single opportunity for generating 
-^eiit^^a4Jnferences would arise during" comprehension of th^ target sen- 
tence, while the continuation sentence was* unrelated to these inferences 
and hence would not atrtivate them. It this was'tl;ie case, then it Hould 
be expected that the false alarm rate for Appropriate inferences would 
be higher than for the Neutral inferences. Similarly, the loss'o^ plau- 
sibility for the Inappropriate inferences by the continuatioti' sotitences 

/ * 140' 
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would result in a lower false alarm rate for test items of this typ6 
than for the Neutral inferences. / 

' Method . 

, ■ ' ' * * • ' • ' • , ■ 

Subjects 

•Subjects were 48 'Stanford undergraduates who participated in the 
one-hour session for either $2.00 pay or to satisfy a course require- 
ment. 

Materials ^ . ' ^. 

Four unrelated storii^s^hich had a mean length of 20 sentences 
were constructed for '^use in Experiment IV. Each story included two 
target- continua^;^ori pairs of sentences embedded in the .text. jEach 
story had two versions, one with the control continuation sentences and 



one with the experimental}, continuation sentences 



To insure that the prroduct ion frequency and appropriateness of the 
Inferences were as postulated, normatiYe productions and platisibility 
ratings^ fcrr^lnferfences were obtained for all target-continuation sen- 
tence pairs used in the experiment. Twenty-four subjects, different 
from those j^articipatlng in the actual experiment, yo/re used for the 
cyallection of nornis. Each subject received copies \f either the four 



experimental or four control stories. Edch story was frinted on a * 
separate sheet of paper, with four slashes (/) insertel into the text. 
iJhe slashes were located at the end of each target and continuation 
sentence (two of <^ach per story). Subjects were instructed to read the 
passage up to a delimiting slash, then to write down a set of inferV^ 
ences which might reasonably be drawn from the information^n the story 
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up to that point. Subjects were not restricted as to the type of in- 

a . ... ■ ■ 

f erence whi\:h was allowable; they were told only to generate statements " 
which wera likely to be true but which were not explicitly stated in 
the story. Subjects were allowed unlira^^lfed time to produce thfese in- 
ferences. When this had been done, the subject continued. heading the 
pajss age until, the occurrence of the next slash, and the inferencing 
Rtocedur^ was repeated. In this manner a set of productions was ob- 
tained for each target and continuation sentence used In i:he experiment. 
Since the passages included other information than the specific target-" 
continuation pairs of expefimeijiial in£(^rast, many of the obtained ili- 
ferences did not pertain to the inference chain connecting the target 
and continuation sentences. What was of interest wds the relative f re- 
quency of productions of the specific inferences which were. to be used 
subsequently in the recognition experiment. * 

When a subject had provided productions for all four stories, he 

■ - _ ■ • / -.' . . 

was given a sheet containing a set of specific' inferences about the 
stories and instructed to^rate the plausibility of each statement with* 
respect to the story in which it occurred. A 1 (low) to 7 (Thigh) rat- 
ing scale was used: 1 indicated a highly implausible or false state- 
ment; 7 indicated a very plausible or probably true statement The 
items ©n this rating task were the set of test inferences used in the 
subsequent experiment. It was. important to determine triat inferences 



^ — ^-N^hich were theoretically designated as Appropriate, Neutral, or Inap- 
' propriate .for Experimental subjects would be correspondingly judged as 

\ ■ . ' ■ ' " ■ 

high, medium, or low plausible by subjects. 

The collected norms are summarized in Table 5. For each inference 
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Table 5 



Production F^\equencies and Plausibility Ratings for the Inferences 

Used in Experiment IV 



PRODUCTION FREQUENCY 
(Mean Proportion/) 

CONTROL 

After-Target 

Af t er -Con t inua t ion 

- TOTAL- . - . . 



INFERENCE TYPE 

^ ■ »• 

Inappropriate Neutral " Appropriate Mean 



.32 
.08 

AO 



.30 
.14 

.44 



.30 
.10 
.40 



.31 
.1^ 

.42 



EXPERIMENTAL 
After-Target 
After-Continuation 

■ * .5 

TOTAL 



.33 
.00 
.33 



.34 
.10 
.44 



.3.8 
.22 
.60 



.35 
.11 
.46 



PLAUSIBILITY RATINGS 
(Mean Rating) 

■ CONTROL 



4.60 



4.87 



4.65 



EXPERIMENTAL 



1.88 



5.07 



6.59 



£1 
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type, mean production probabilities and plausibility rating^ were com- 

J 

puted across subjects and stories. The "Inappropriate". and "Appropti- 
" -^ta" labels of inference type apply to the Experimental , subjects , who 
received continuation sentences which dl^ff erentially reinforced these 
^ inferences. It was hoped that for control subjects all such inferences 
would be rated as "Neutral," 

For the production norms, mean production probabilities of infer- 
ences designated as Appropriate, Neutral, and Inapproprfate are given 
for the after-target and after-continuation locations in the passage, 
^i^^^^h^ contrjDl and experimexital stories differed only in the contin- 
uation sentences, it was expected that production probabilities would 
be equivalent for the after-target productions for Control and Experi- 
mental stories. Furthermore, since appropriateness of the inferences 
was determined by the continuation Sentence, no differences were ex- ^ 
pected among inference types at the after-target location. These ex- 
pectations were confirmed: the'jnean production probability of . infer- 
ences of experimental .interest at the after-target position in .the sto- 
ries was .31 for the Control stories,' and .35 for the Experimental sto- 
ries. In. addition, there were no differences in these probabilities 
•across inference type, all individual means- falling within the range of 
.30 to .38. . , 

For the after- continuation productions, it was expected that in- 
ference type would have an effect in only the Experimental passage, re- 
inforcing the Appropriate inference and dis confirming the Inappropriate 
inferences. This prediction was ^^^^n firmed: for the Control stories no 
differences in mean production probability was obtained at the after- 

144 ; •'- ■: 
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continuation lo(>ation, hut a large effect in the expected direction was 
ohtained for the Experimental stories. Across both story positions, 
then, the th^ree inference types were equally likely to be produced for 
the Control stories (.40 vs. .44 vs. .40), while for the experimental 
stories in:^erence type produced l^Tge differences in production proba- 
bility (.33 for Inappropriate, .44 for Neutral, .60 for 'Appropriate) . 
As expected, the Neutral inferences were not differentially affected - 
by passage type (.44 for both Experimental and Control passages). 

Since the plausibility ratings were obtained for the^test infer- 
ences after reading of the passages was completed, it was' expected that 
in the Experimental condition pla,usibility ratings, would be increased 
for the Appropriate inferences relative* to the Control condition aiid 
relative to the Neutral infe^rences in the Experimental pondition. Sim- 
ilarly, it was expected that the Inappropriate inferences in the Experi- 
mental condition would receive low plausibility ratings relative to 
these same inferences in the Control condition and relative to the Neu- 
tral inferences in the Experimental condition. It may be noted from 
Table 5 that each of these predictions was ccxifirmed. In the control 
condition, there wete no differences in the plausibility ratings among 
the three inference types. For the experimental passages the Appro- • 
priate inferences received the highest plausibility rating (6.59), the 
Inappropriate inferences the lowest ratings (1.88). The Neutral infer- 
ences, with a mean of 5.07, were nearly identical to the same inferences 
ij^ the control condition (4.87). * d 



145 



. . 136 

Design and Procedure ^ . ' ^ 

A between-subject design was' used. Subjects were assigned ran- 
domly to either the control or ejtperimental condition. They we:^e 
tested in'groups ranging in size from one to four persons. 

An incidental learning procedure was used. Subjects received ^ 
copies of the four stories ^ one per page. They were instructed to read 
a story through once at normal reading speed, then turn the page down 
and. rate the story on three dimensions: comprehensibiliby , imagery, • 
and meanirigfulness. Instructions for the ratings were identical to 

those used in Experiment III. After the ratings had been completed, 

* 

thfi subject went on to the next story. The procedure was repeated un- 
til all four stories had been read and rated. A Latin-square design 
was used ^to counterbalance the presentation order of stories across 
subjects* ^ 

After all the stories had been read, a recognition^ memory test' 

was given for sentences from, the story. A separate block of test items 

". • ■ f . ■ . ... 

was given for each story, the same order in which the stories had 

been reiad. The Experimenter read a set of sentences aloud to the sub- 
jects. For each sentence, subjects responded "y^s" if they thought the 
sentence had been explicitly presented in the story, and "no" if they 
thought the sentence was not presented^ explicitly in the story but re- 
presented instead an inference about the story. Responses were written' 
by subjects on individual response sheets. The recognition test for 
each story contained 12 items:' six true sentences from the story, and 
* two sets of three "false" items, e^ach set' representing the set of in- 
ferences for the two target-continuati^ sentence pairs in the story. 



The order of test item presentation was randomly determined for each 
experimental session. ^ . 

Results . ^ 

The mean false alarm rates for the various inference types are 
' summarized in Figure 18, Reli'^ability tests were performed on the- ex- 
perimental effects using an analysis of variance that treated both sub- 
jects and inferences as random effects (see Clark, 1973). The overall 
hit rates and false alarm rate's for the two experimental groups weire"^ 
-^qviivux&nti-' ' The^^^^^ feeilteuce frpm.^ 

one of the stories was .8^9 for thfe Control group and .:844 for the 
Experimental group. Similarly, the mean probability of a \false alarm 
to an inference not explicitly stated in the story was' .253 for the* 

Control group, and .347 for the Experimental group. The difference in 

. it • -. ' ■ 

false alai-ms due to treatment group was not significant, min F' (1,62) 

- 3.20, £ > .'05. 

As predi(^ed, inference type had a marked effect on false alarm 
rates* For the Experimental group, the probability of" a false alarm 
was highest for Appropriate inferences at .583, .401 for Neutral infer- 
ences, and* lowest j^r Inappropriate inferences at .057. For the Con- 
trol group, false alarm rates were nearly equal for the three inference 
types: .214 for Appropriate, .307 for Neutral, and .224 for Inappro- 
priate inferences. Due to the large differences obtained in* the Exper- 
imentall. Condition, the main effect of inference type was* reliable, . 
min F' (2,33) - 9.56, £ < .01. As ^predicted, the interaction between 
treatment group and inference type v?as higljly reliable \^ min F' (2,56) = 



Inappropriate Neutral Appropriate 
' Inference Type 



Figure 18, Mean false alarm rates for the; Inferences In Experiment IV. 
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17,83, 2. -OOl- )For the experimental group, NeWman-Keuls tests de- 

• . J ' ■ • ■ ' ' 

Glared the pair-wise differences between Appropriate and Neutral* infer 

V . 

* *- " • * 

ences and between Neutral and Inappropriate inferences to. be signifi- 

— VMnt (j^<^.01 for both). As expected, the difference ig, false alarm 
rat^s^for Neutral inferences between the Control and ExperimeAital- con- 
ditions (.106) di^rii^t-dlffer reliably, _^(A6) = 1,36, .05. 

Discussion 

The results presented Here suggest that the generation, and storag 
of inferences ' plays an important role in the comprehension of prose " 
passages. It has been argued that .-prjc^se comprehension consists rjot 
on-ly of comprehension of individual sentences, but of the integration 
of these sentences into a larger, framework incorporating ihjplicit cau- 
sal, temporal, and motivational information. The primary function of 
the inferential process is to generate from explicitly-given informa- 
tion new proSp?bsitions t;hat permit the interrelation of these proposi-- 
tions into a more general. situation or frame. According to the model 
proposed here, the reader takes in a sentence and attempts to inte- 

r. • V 

grate it into memory by identifying the eveUt with a currently Active 
frame esta])lished previously in > the passage. If there is.no currently 
active or. unfilled frame, or if the sentence does not fit it, infer- 
ences are generated backwards from the current sentence in an attempt'- 
to establish a connection with an earlier situation or event. In ei- 
ther case, the sentence is stored in an integrated structure with itis 
necessary associated inferences. 

This Tnodel leads to important predictions about: the comprehension 
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of prose passages -in an .lexperimeptfaX setting. When a subject reads 



pxdse passage for* comprelienSlon, he establisjies situational .f ramea ot 

contexts .as part of the comprehension process. These frames* provide , 

• ).\ _ ^ . ^' . \ ■ - • ^ ■ • 

expectations for subsequent, information against which new 'incoming 

• * ■ . • 

,^ « . - • .* 

sentences can be matched. Wheji^ an "incoming- sentence is predicted *by 

or consistent with a current. context, tftev comprehension of the :sentence 

■ . •. t ^ ' ' \ • " ■ ' ^ " 

should occur rapidly since it can be directly incorporated fnto the 

'\ - " . - " ^ ► ' 

current context. When no currently active frame is available to- aid 

comprehension, thq subject must initiate backward Inferences tp a pre^ ' 

vfous frqpme ot context which shtould be- a more .time-consuming process, 

Hajilandxand Clark (1974) obtaii^d this result, using comprehension 

latencies* fot: sentencesv . They f-6und* that *p,recpding a target sentence 

«- - . ■ ■■ . «» 

with a sentence T;^yhich explicitly , stated the assumed or "givetn" inf 9tma- 
tion in the target sentenfce speeded comprehension time of the target 
sentence relative to a priming sentence \^hich isup'plied more.vagde and 
general context information. • ' ■ - I ■ ' " - ' 

■' ^ • • ^ • ■1 - • " 

This view of *comprehensiom as .a process o£ integrating new sen- » 
tences with 'antecedent ihforination in extra-sentential. organizational . 
Structures is somewhat different from that taken ±jti the '^Implementation 
of many recent network models o"f memory (e,g., Rumelhart, Lindsay, & 
Norman, 1972; ^Anderson & Bower, 1973). In these models each sentence' 
is treated more or le^s as an independent event, and the iiltegrafion 
of new information witb.^old occurs only to establish referential links 
between individual concepts and previously- qccurring appe^arances of 
the same conceprjfs. In contrast, the View taken here^'lij that informa- 

• ' ^ • ! 

tion from incot^jtig propositions is clustered together in orgafiizatiorfal 
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^. frames and situational contexts, integrated by plausib le Inferences 
that give the text coherence and continuity. What is stored in memory, 
then, is a structure encoding the situation described by a series of 
related propositions and their r'fequisite iij^erences^ Within such an 
orgai^^ing frame the inferences generated in the integration process 
may become indistinguishable from those propositions that were expli- ^ 
citly stated. Several t€^searche;:s have demonstrated that, for certain- 
•inference types, this integration "process^ leads to recognition confu- 
sions be tveert-whatv^i's stated arid what was inferred. Bransford and 
». ' . . . i 

Franks (1971)' presented subjects with a numb er-^ of sentences derived 
from '^ets q| four propositions (for^xampl^, The^ock rolled down the 
mountain; .The hut was tiny; The rock crushed the hut; and The' hut was 
at the edge of th^.. woods)* ^The presented sentences contained fr^qm one 

' - ■ ^ A 

to three (but never four^Pof these sentences in various cmbinations. 

'On a later recognit'^ipn task subjecrs1:laimed with hi^h confidence that 

"\ * ' ^ * "- ' . ■ 

-the sentence containing all four- propositions- (for example, The rock 

> *»■ 

which rolled down the mountain crushed the tiny hut at the edge of the 
woods) had been .originally presented.' In establishing ^referential con- 
nections between the same concepts ttppearing in different s£'|tences 
(i. the rock and the hut), subjects integrated the information to- 
gether in a structure which encoded the entire s'ituati5n but whith 
failed to"" differentiate among the originally presented sentences. Si?h- 
ilarly, Bransford, Barclay, and Franks (1972) found that fhis^process 
of situatipnal integration led to recognition confusions in subje<its 
memory for previauslynpresented spatial .relations . 

The results obtained in Experiment IV extend and generalize these 
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earlier results in several important ways. The target-continu^:ion sen 
tence pairs that focused on. the inferences of interest were ei£bedded in 
coherent narrative passages. Subjects read the pass^es fo^ comprehen- 
sion and were not aware that a recognition test would be administered 
later. The use of this procedure and^terial set represented an at- 
tempt to duplicate the processing environStent in which people normally 
rt^d, comprehend, and integrate informatiqn. The results' reported here 
argue that the obtained recognition confusions are a direct reflection 
of this integration proce^ and not an. artifact of th experimental 
procedure. * " 

Since simple narrative stories were used a^ stimulus materials in 
this experiment,, subjects* story comprehension depended on the genera- 
tion of numerous inferences of varioiW types. The few of these infer- 
ences tested in Experiment Iv were controlled for production frequency 
and plausibility. These measures were assumed to reflect a baseline 
probability of the inclusion of these inferences in the situational re- 
presentation of the stqries? In the experimental condition, the compre- 
hension of the continuation sentences forced utilization of selected in- 
ferences in 'forming a bridging structure to previous information. The 
prediction that ttiis priming or reinforcing process should result in an 
increase in false recognition* rates for these inferences was confirmed 

by the data. <This priming procedure was useful in that it could be 

. ' . 

used to selectively boost the salience and appropriateness of particu- 

>h' . * ■ * 

lar Inferences while leaving others unaiffected. The use of this proce- 

^ . y 

dure enjoys the advantages over earlier studies of not beJr^ confined 
to the testing of recognition* confusions fior inferences of any 
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particular type, Instead, inferences of any type may be tested as 

* ♦ * ' > \ • ■ 

long as a baseline measure of the^ir plaus-ibility ,in the experimental 
context can be ascertained and controlled. In the present experiment 
inferences of several types were tested, including verb presupposition 
and implication (see Just & Clark^ - 1973) , inferred result, inferred 
instrument, inferred antecedent conditionty ^nd inferences based on 
world knowledge. The pattern of results reported here seems to imply 
that inference type is an unimportant variable in predicting false 
alarm rates; rather, recognition confusions depend on the integrating 
ability of the individual inference for required comprehension con- 
text, ^ < 
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APPENDIX I 
Passages Used In Experiment I 



a. STORY 

b. NARRATIVE-AFTER THEME ' 

c. NARRATIVE-NO THEME ' 

d. ' RANDOM 
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APPENDIX la 

\ The Old iFarxQer and His Stubborn Animals 

• * * X,^^ . STORY ' ' . 

— * . • •' ■ ' ' 

(1) There was^;>nce an old farmer (2) who owned a very stubborn 
donkey. ,(3) One evenin^ythe farmer was trying. to put his donkey. into 
^its shed. (4) First, t>^ farmer -pulled 'the donkey, (5) but the don- 
key wouldn^ t/jaove. (6) Then the farmer pushed .th'e donkey , . (7) 'but 
still the donkey wduldn't move, (8) Finally, the farmer asked his 
dog (9) to bark loudly #^ the. donkey (10) and' thereby frighten him 
into the shed.^ (il) But' the dog refused. (12) So then, the farmer 
i^sVc^d hie; cat C1.3) to scratch the doR (14) so the dog would bark 

^ - - , , - ^ . ^ r - 

loudly (15) and thereby f rtg^^^ff'^the'^nkey into the shed. (16) But 
the cat replied, "I would gladly scratch the dog (17) if ,only you 
would get meCsome milk." (18) So the farmer went to his cow (19) and 
asked for* some milk (20) to give to the cat. (21) But the cow re-* 
plied, (22) "I would gladly give you some, milk (23) if Only you would . 
give me some, hay."* (24) thus^, the ^farrper went to the iTaiystacfc (25) and 
got some hay. (26) As soon as he ,gave the ha^^ to the cov7, (27) the 
cow gave? the farmer some milk. (28) Then the farmer went to the cat 
(29) and gave the milk to the cat. (30) As soon as the cat got the 
milk, (31) it'began to scratch the dog. (32) As soon as the cat 
scratched .the dpg, (33) the dog began to bark loudly. (34) The bark- 
ing so frightened the donkey ^s.^35) that it jumped immediately into : • 




its shed» , 

1-63 



' • ^ .• APP'ENDIX lb ••• k 

•/' The Old Farmer and His Stubborn Animals ' ^ 

• , NAllRATIVE-AFTER, THEME ' 

• - , ■ ^ • ■ \ : •■ , 

There was^ 00*06 an old farjner whx) owned some very stubborn animals, 
" " ' ' • . • ^ * . •, 

One evening the farmer was. taking a walk, when he saw. his donkey • The 

' / ' \ - 

farmer pulled the donkey, butxthe donkey d^idn't move. Then he pushed ' 

the donkey, but stUl the donkey, didn't move,' Then the farmer went to 

^his cowl an4 S'skes} ''f or some milk ^ But the cow. replied, would rather 

have you give me some hay to eat,'* Then the farmer saw his dog, and 

he asked him to^ b^k loudly But the <Jog refused. Then the .farmer 

went to the hays ta^l^rdnd got some hay, When^he gave the hay t^3^»CT?fe*scow, 

the cow gave the farmer some milk. Then the farmer" asked hi^ cat to 

scratch the dog. But the cat replied, '^'I am thUrsty and would be happy 

* > ■ ' ' * ■ v., ■ . . ' ■ * • 

if you would get me some'^miik,'* ^^^o^t;he farmer gave his milk to the ,cat. 

As soon aa the ca^ got the milk it began to scratch the dog. As* soon 
as the cat scratched the dog, the dojg began to bark loudly. The bark- 
ing so frightenfed the donkey that it jumped immediately into it's shed, 
which* is precisely what the fajmer had been trying to get the donkey 
to do from the .beginning. ' ^ . : • 
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APPENDIX Ic 
The Old Farmer- and His* Stubborn Animals 

NARRATIVE-NO THEME \ 

There was once an old farmer who owned some very stubborn animals. 
One evening the famer was taking a walk, when he saw his donkey. The 
farmer pulled the ^donkey, but the donkey didn't move. Then he pushed 
the donkey, but still the donkey didn't move.. Then the farmer went to 
hiB^cow and asked for some milk. But the cow replied, "I would rather 
have you give me some hay to eat." Then the farmer saw his dog, and he 
asked him to bark loudly. But the dog refused. Then the farmer went to 
the haystack and got some hay. When he gave tl;i^ hay to the cow, the 
cow gave the farmer some milk. Then the farmer asked his cat to scrat(fh 
the dog. But the cat replied, "I am thirsty and would be happy if ybu 
would get me some milk." So the farmer gave "^his milk to the* cat.* As 
soon as the cat; got 'the milk, it began to Scratch the dog. As soon as . 
the cat scratched the dog, the dog began to bark loudly. The barking 
BO frightened the donkey that it jumped innnediately into its shed^ which 
the farmer had built at the time he had purchased the donkey. 
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APPENDIX Id 
The Old Farmer and His Stubborn Animals 
RANDOM 

Thus, the farmer went to the haystack and got some hay. First, the 
farmer pulled the donkey, but the donkey wouj^jp^^^iove. As soon as the 
cat got the milk it began to scratch the doj. The barking so frightened 
the donkey that it jumped immediately into its shed. One evening the 
fartoer was trying to put his donkey into its shed. But the cow replied, 
I would gladly give you some milk if only you would give me some hay.^' 
Finally, the farmer asketl his dog to bark loudly at the donkey and 



thereby frighten him into the shed. There was once an old fanner wh 
owned a very stubborn donkey. As soon as He gave the hay to the cow, 
,the cow gave the farmer some milk. As soon as the cat scratched the 
dog,' the dog began to bark loudly. But the do'g refused. But the cat 
replied, "I would gladly scratch the dog if only you would get me some 
milk." Then the farmer pushed the donkey, but still the donkey wouldn't 
move. Then the farmer went to the cat and gave t|fie milK to the cat. 
So then, the farmer asked his cat to s^cratch the dog so the'^&g^would 
bark loudly and thereby frighten the donkey* into the sh^d. So the 
farmer went to his cow and asked for some inilk to give to the cat. 
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APPENDIX II 
Passages Used in Experiment II 

^a. Old Farmer: DESCRIPTION-NORMAL 

b. Old Farmer ? STORY-RANDOM 

c. Old ^ Farmer: NARRATIVE7AFTER GOAL-RANDOM 
.91d Farmer: NARRATIVE-NO THEME-RANDOM 



e. 


Old Farmer: DESCRIPTION-RANDOM 








f : 


Circle 


Island : 


STORY-NORMAL . . 








g- 


Cii;cle 


Island : 


iftVRRATIVE-AFTER THEMEtNORMAL 








h. 


Circle. 


Island : 


NARRATIVE-NO THEME-NORMAL 








i. 


Circle 


Island : 


DESCRIPTION-NORMAL. 








j. 


Circle 


Island: 


STORY-RANDOM 








k. 


Circle 


Island : 


NARRATIVE-AFTER THEME-RANDOM ' 








1. 


Circle 


Island : 


NARRATIVE-NO THEME-RANDOM 








m. 


Circle 


^.slaitd: 


DE S CRIPT-I ON-RANDOM 






> 
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APPENDIX Ila 
. '^rhe Old Farmer and His Stubborn Animals 
DESGRjyPTION-NORMAL 

There was once an old farmer who owned some very stubborn animals. 
In the evenings the farmer would often take walks and watch the activi- 
^te& of his animals. His donkey stood in the barnyard, grazing on some 
griiss. The donkey showed no interest -in returning to its shed, where 
it \MSually spent the nights. The farmer had built the ^hed at the time 
he had purchased the donkey. Neither pushing nor pulling the donkey 
would coax himj^into the shed. The farmer's cow, wanted its hay. The 
supply of hay was at the nearby haystack. The f armet would go there 
daily to get the hay to give to his cow. t he p ai l of milk the cow pro- 
vided for the farmer was sitting nearby. ^^ach day the farmer went to 
his cow*"to collect the milk. The coi^ never gave milk until it got its 
hay. The farmer's cat was scratching the dog. The farmer saw his dog, 
which was barking loudly. The 'barking of the do^.^wa^ f rightening the 

■ c 

donkey, and it was jumping into its sh^d. The farmer wanted his cat to 
scratch the dog. T^ie cat was thirsty and wanted to get some milk from 
the farmer. It began drinking the milk left for the farmer by the cow. 



ERLC 



163 



159 



APPENDIX lib 
The Old Farmer and His Stubborn Animals 
STORY-RANDOM . . 

* • - • J, 

Thus, the farmer went to the haystack and 'gotr some hay. First, the 
farmer pulled the donkey, but the donkey wouldn't move. , As soon as the 
cat got the milk, it began to scratch the dog. The tatking so frightened* 
the donkey that it jump.ed immediately into its shed. .One evening the 

farmer was trying to put hj^s donkey into its shed. But the cow replied, 

✓ ■"*■.. 
"I would gladly give you some milk if only yotPvautd^glVB^ me some hay." 

Finally, the farmer asked his dog to bark loudly at the donkey and 

thereby frighten him into* the shed. There was once an old farmer \>ho 

owned a very stubborn donkey. As soon as he gave the hay to the cow, 

the cow gave the fiarmer some milk. As soon as the cat scratched the 

dog, the dog began to bark loudly. But the dog refused., But the cab. - 

replied, "I would gladly scratch the dog if only you would get me, some 

milk." Then the farmer .pushed the donkey, but still the donkey wouldn' t 

move. Then the fanner wen t^ to the cat and gave the milk to the cat.' 

■ ^ < ' 

So then, the farmer asked his .cat to scratch the dog so the dog would 

bark loudly and thereby frighten the donkey into the shed.>i So the 

farrfer' went to his cow and asked ^f or some milk tk^ give to the cat. 
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APPENDIX lie . \- 

The 0\d Farmer and His Stubborn Animals ' ^ 
NARBAJIVE-AITER .THElffi--RANDOM 

' ' .■>'■. 
Then the farmer asked his cat to scratch the dog. Then he pushed 

the donkey, but still the donkey didn't move. As soon as the cat got 

the milk it b^gan to scratch the dqg. The farmer pulled the donkey, 

but the donkey didn't move, ^Then the farmer went to the haystack and 

♦ 

got some hay. Then the farmer -teaw his dog, and he asked him to bark 
loudly. One; evening tlie farmer was taking a walk, when he saw his don- 
key. B\it the cat replied, "I am thirsty' and would be happy if you would 
get me some milk." Then the farmer went to his cow and asked for some 
mi|k. The barking so frightened the donkey that it jumped immediately 
into its shed, which is precf^ely what the farmer had been trying to get 

the donkey tp do^ from the beginning. There was once an old farmer who 

* ■ ■ ' /. . 

owned some very stubborn animals. *But the cow replied, "I would rather 

have you give me some hay to eat." As soon as the cat scratched the 

dog, the dog began to bark loudly> Whfen he gave the hay to the cow^ 

the cow'gavevjtbe farmer some milk. But the dog refused. So 'the farmer 

gave his mi/Ik to the cat. ^ * 



.'APPENDIX Ild 
* The Old Farmer and Hi*'s Stubborn Animals 
NARRATIVE-NO THEME-RANDOM' 

Then the farmer asked, his cat to scratch the dog.. Then he pushed 
the donkey, but still the donkey didn't move. As soon as the cat got.-, 
the milk it began to scratch the dog. The falnner pulled the donkey, 
but the donkey didn't move,. 'Then the farmer went to tl)e haystack and 
got seme hay. Then the farmer saw his dog, and he asked him to. bark 
loudly. One evening the farmer was taking a. walk, when he saw his don- 
key* But the cat replied i "I am thirsty and would be happy if you would 
get me some milk," Then the farmer went to his cow and asked for some 
milk. 'The barking so frightened the donkey that it jumped immediately , 
into its shed, which the farmer had built at the time he bad^ purchased 
the donkey.. There was once an old farmer who owned some very stubborn 
animals. But the cow replied, "I would rather have you give; tne some , 
hay to eat/' As soon as the cat scratched the dog, the dog- began to 
"bark loudly* When he gave the hay to the cow,- the cov^ gaye^the farmer 
'some milk. But the dog refused. So the farmer gave his milk to the 
cat. ^' o ' 
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j; : APPENDIX He 

The Old Farmer and His Stubborn Anima;^s 

DESCRIPTION7RANDOM V 

— ■. « ■ * 

His donkey stood in the barnyard, grazing on some grass. The 
farmer would go to the haystack daily to get the hay to give to his cow. 
The farmer wanted his cat to scratch the dog. The donkey showed no in- 
terest in returning to its shed, where it usually spent the nights. The 
barking of the. dbg was frightening the donkey, and it vas jumping into 
its shed.l The pail of milk the cow provided for the farmer was sitting , 
nearby, tn the evenings the farmer would often take walks, and watch 
the acitivites of his animals. The cat was thirsty and wanted to. get 
some milk from the farmer. The farmer's cow wanted its hay. The farmer 
saw his dog, which was. barking loudly .'^ The supply of hay was at the 
nearby haystack; The* cow never gave milk until it got its hay. There 
was once an old farmer who owned some very stubborn animals. The cat 
began drinking the milk left for the :farmer by the cow. Neither pushing 
nor pulling the donkey would coax him inta the shed. Tl\e farmer had 
built, the shed at the time he had purchased the donkey. Each day the 
farmer went to his cow^to collect the milk. The farmer's cat was 
scratching the dog. 
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APPENDIX Ilf 
Circle Island 
STORY-NORMAL- , 

(1) Circle Island ±s located in the middle of the Atlantic Ocean, 

0 

(2) north of Ronald Island, (3) The maiil- occupations on the island are 

farming and ranching.' (4) Circle Island has good soil, (5) but few 

rivers and (6) hence a shortage of water. . (7) The island is run demo- 

* 

cratically. (8) All issues are decided by a majority vote of the is- 
landers. (9) The governing body is a senate, (10) whose job is to 
carry out the will of the majority. (11) Recently, an island scientist 
discovered a cheap method (12) of converting salt water into fresh 
^ater. (13) As. a result, the island farmers' wanted (14) 'to build a 
canal ac/r OSS the island, (15) so that they could^Aise water from the 
canal /(16) to cultivate the island's central region. (17) Therefore, 
the /farmers formed -a pro-canal association (18) and persuaded i^ew 
senators (19) to join. (20) The pro-canal association brought the con- 
struction idea to a vote. (21) All the islanders vot^d. (22) 'The 
majjority voted in favor of .construction. (23) The senate, however, 
decided that (24) the farmers' proposed j::anal was ecologically unsound 
(25) The senators agreed (26) to build a smaller canal (27) that. was 
2 feet wide and 1 ifoot deep. (28) After starting^construction on the 
smaller canal, (29) the islanders discovered that (30) no water would 
flow into it. (31) Thus the project was abandoned. (32> The farraeifs 
were angry (33) because of the f ailtire of the canal project. (34) ^ 
Civil War appeared inevitable. ' * 
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APPENDIX II g . 
Circle IslancJ 
NARRATIVE- AFTER THEME -NORMAL . 

Circle Island is located in the middle of the Atlantic Ocean, north 
of Ronald Island, The main occupations on the island are farming and 
■ ranclring. Circle Island has good soil, but few riyers and hence a 
shortage of wildlife. The island is run democrat^ically . All issues 
are decided by a majority vote of the islanders. The governing body is 

' f - 

a senate, whose job is to carry out the will of the majority. Recently, 
an island scientist discovered a cheap method of converting salt ^ater 
into fresh water. The island farmers formed a co-operative association 
and persuaded a few senators to join. The co-operative association 
brought their issui^s to a vote. All the islanders voted. The majority 
voted in favor of the asslociation. The senators began to build a small 
, canal that was 2 feet wide and 1 foot deep. After starting construction 
on the small canal, the islanders discovered that no water would flow • 
into it. The project was abandoned. Civil War appeared inevitable. 
The farmers werd angry because of the failure of the canal project. The 
island farmers had wanted to build a canal across the island; so that . 
tiiey could use- water from the canal to cultivate the island's central 
region.- However, the senate had decided that the farmers' proposed 
canal was ecologically unsound. 
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* 

Circle Island 
NAKRATIVE-NO THEME-NORMAL 

• • • 

Circle Island is located in the middle of the Atlantic Ocean, ^north 
of Ronald Island. The main o^ccupations on the island are- farming and 
ranching. Circle Island has good soil, but few rivers and hence a ^ 
shortage of wildlife. The island is run democratically. kW issues 
are decided by a majority vote of the islanders. The governing body is 
_a_ senate, whose job^ is to carry out the will of the majority.' Recently, 



an island scientist discovered a cheap method of converting salt water 
into freshwater. Tl » island farmers formed a co-operative association 
and persuaded a few senators to join. The co-operative association, 
brought their issues to a vote. All the islanders voted. The majority 
voted in favor of the association. The senators began to build a small 
canal that was 2 feet wide and 1 foot deep. After starting construe- 
tion on the small canal, the islanders discovered that no water would 
flow ii\to it. The project was abandoned. Civil War appeared inevit- 
able. The farmers were angry because of the failure of the canal pro- 
ject. The island farmers deqfided to build a colony for themselves, so 
they migrated inland from their homes to inhabit. the island's central 
region.' However, the senate decided the farmers' proposed move was 
ecologically unsound. 
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APPENDIX Hi 

Circle Island > . 

DESCRIPTION-NORMAL-. 



Cir/rle Island is located in the m^dle of the Atl'^tic Ocean, north 
of Ronald^Island.. The main occupatid}ns on the island are farming and 
ranching. Circle Island has good soil, but few rivers and hence a 
; shbrtage of wildlife. The -Island is run democratically. All issues 
are decided by a majority vote of the islanders. The governing body is 
f a senate, whose jdb is to c<^rry out the will of the majority. Salt 
water is converted to fresh water by a cheap method discovered by an 
iisland scientist. The island farmers favor building canals across the 
isld'ndi Water froAthe rivers is used to cultivate the island's cen- ' 
tral region^ A co-operative association formed by the farmers has per- 
suaded a^ew senatofs*^to join. The co-operative association issues are 
^•periodically brought to a vote. All the islanders vote* The majority 
favor the association. The senate is responsible for the construc'tion 
of a^small canal that is 2 feet wide ai\d 1 foot deep. The project was 
abandoned shortly after construction started on the smsfll canal. The 
islanders' discovered that no water would flow into it. Civil War ap- 
pears inevitable, • The farmers are angry because of the failure of the 
canal project,^ The senate .believes that the farmer s'- proposed canal is 
ecologically unsound, * , 
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Circle Island 
STOR-Y-RANDOM 



The pro-canal association brought the construction idea to a vote. 
The governing body is a senate, whose job is, t.a-&arry out the will of - 
the majority. Ttnis the project was abandoned. The island is run demo- 
cratically. Ml the islanders voted. The farmers were angry because 
of the failure of the canal project:. Recently, an island scientist 
discovered a che^^Tethod of converting salt waterinto ■ fresh water. 
Circle IslaJJfci 4^ located in the middle; of the Atlantic Ocean, notth of 



* 4 



Ronald Island. All issues are deeided by a^jority vote of th4 is- 
' landers. The majority voted in favor of construction. Civil War ap- 
. peared inevitable. The main occupations on.the 'island are farming and 
ranching. Th^^-e^nators agreed to build a smaller canal that was 2 feet 
wideband 1 foot deep. .The senate, however, decided that the farmers' 
proposed canal was ecologically unsound^ As a result, the island 
farmers wanted to build a' canal across the island, sc^ that ' they could^ 
use water from the , canal to cultivate the island's central region. 
Circle Island has good soil, but few rivers and.hence a shortage of 
water. After starting construction on the smaller canal, the islanders 
discovered that no water would f loW into it. Therefore, the farmers^ 
formed a pro-n:anal association and persuaded a few senators 'toXin. 
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^ Circle Island / 
: ' 'NARRATIVE- AFTER THEl^Jl-RANDOM . " 

All issues .^(re decided by a majority vote o-f the islanders. How- ' 
ever, the senate had decided^fthat the farmers 'proposed canal was eco- 
logically.' unsojihd- The island is r/un' democratically. All the islatider^ 
voted. The governing body is arsenate, whose job is to carry out the 
will of the majority. ') The farmers were angry because of the failoire of. 
the canal project. Circle Islarid^has good sbil^ b.ut few rivers and 

bence a shortage of, wildlife. The majority voted ^in"^ favor of the 

* «• » ■ ' ' ' « • 

associaticjn. The island farmers had wanted to build a qjtnal across the 

tsland; so tfeat they could use .water from^'the canal to cultivate the 

island^s central region. Recently, an island scientist discovered a 

cheap metVibd of convertln'g salt water into fresh water. ' Circle Islanc 

isMocated in the middle of the Atlantic 0,cean,^ north of Ronald Island. 

The^ senator^ began to build a small canal that-was'2 feet wide and 1 - 

. .u • 

foot^ deep. The island farmers formed a cooperative association and 
persuaded a few senators to join. The project was abandoned. The main 
occupations on the islahdH^re farming and ranching. After starting^ 
construction on ?he small canal, the islanders disccWered tljat no water 
woulS flow into it. The co^operativ6 association brought their issues 
to a vote^ Civil War appeared inevitable. , 
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APPENDIX III 
Circle Island * 
NARRATUi^E-NO THEME- RAHDOM 

All issues are decided by a majority vote pf the islanders. How- 
ever, the senate had d'ecided that the farmers' proposed move was eco- 
logically unsound. The island is run democratically.^ All the islanders 

i 

voted. The governing body is a senate, whose jdb is to carry out the 
will of the majority. The farmers were angry because of the failure of 
the -canal proj^ect. Circle Island has good soil, but few rivers and 
hence a shortage of wildlife.! The majority voted in favor of tlie associ- 
ation." The island farmers decided to build a colony for themselves, so 
they migrated inland from their homes to inhabit the island's central 
region. Recently,' an island scientist discovered a cheap method of con- 
verting salt water into fresh water. Circle Island is located in the 
middle of the Atlantic Ocean, north of Ronald Island. The senators be- 

gan to build a small canal that was 2 feet wide and 1 foot deep. The 
* • * 

/ Island farmers formed a co-operative association and persuaded a few " 

senators ,to join- The project was abandoned*^ The main occupations on 

the island 'are farming and ranching. After starting construction on 

the small canal, the islanders discovered that no ^ater would flow into 

it.' The co-operative association brought: their issues ^to a vote. Civil 

War appeared inevitable. 
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APPENDIX Ilm 
Circle Island 
DESCRIPTION-RANDOM 

The senate is responsible for the construction of a small canal 
that is 2 feet wide and 1 foot deep. ^Circle Island is located in the 
middle of the Atlantic Ocean, north of Ronald Island. The governing 
body is a senate, whose job is to catry out the will of the majority. 
A co-operative association formed -by the farmers has persiiad^ a few 
senators to join. The islanders discovered that no water would flow 
into it. The island is run democratically. Salt water is converted 
to fresh water by a cheap ^ethod discovered by an island scientist. 
Civil War appears inevitable. The co-operative association issues are 
periodically brought to a vote. The farmers are angry because of the 
failure of the canal project. The majority favor the association. 
: Water from the rivers is used to cultivate the island's central region 
Th'i senate believes that the farmers' proposed canal is ecologically 
unsound. The island farmers favor building canalB across the island. 
Circle Island has good soil, but few rivers and hence a shortage of 
wildlife. , All issUes are decided by a majorit^y vote of the islanders. 
The main occupations on the island are farming and rancaing. The pro- 
ject w^s-^ali^doned shortly after construction started on the small 
canal. \ * 
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APPENDIX III 
Passages Used in Experiment III 



a. S'^Cp 



b. S^C^ 



c. S^C^ 
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• APPENDIX Ilia 
The Old Farmer and Hi^' Stubborn Animals 
•"' ■ * S c ■ " 

Large dairy farms are located throughout Fleetwood County. Un- 
fortunately, all the \f armers in the county are very poor, so their farms 
are small and usually in great Ihe^d of repair. One old farmer owned 
several animals who all lived together in a commimal bam. The old 

c 

farmer cared for his animals and always .tr^ed' to make their lives on the 

, farm enjoyable. The animals organized themselves into a yoting demo- 

craey, and resolved barnyard issues by a majority vote. One day. Che 
•» • * 

.farmer's cow discovered a bag of gold coins hidden beneath a clover 
patch. So) some of the animals decided among themselves th'at they 
wanted to build a new barn, since the old one was nearly useless. So, 
thefje animals formed a planning committee and persuaded some other 
animals that the money should be sp6nt to rebuild. Axe&erendum was 
lield on the issue, » and all of the animals voted. kli of the animals 
voted ,in favor of the new bam. ^The farmer decided that the tax^s on' 
a npu b.arn would be too high. The farmer agreed instead to make Im- ' . 
provements to the old barn: After remodeling of the old bam was 
completed, a f-ire destroyed the entire harn. Th^farojgr would not 
rebuild again» and the animals were left hpmelpss. jKie animals'were 

angry because the fa'rmer was such a miser. In retaliation, . th^y bumed 

/ \ ■ . 



down hiH hou.se. , \ , ' / • 
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APPENDIX II lb 
Circle Island 



Circle Island is Iccated in the middle of the Atlantic Ocean, 
north of Ronald Island, The main political factions on the island are 
the Populists and the Federalists, Circle Island has good soil, but 
few rivers and hence a shortage of v/at^r. The island is run democrat-- 
Ically. All issues- are decided by- a majority vote of the islanders, 
The governing body is a senate, whose joh ±e to 'carry out the will of 
the majority. Recently, an island scientist discovered a cheap method^ 
of converting salt water into fresh wat€i?. As a result, the Populists 
wanted to bui]^ a canal across the island,' so they could use water from 
the canal t^Q cultivate tHe ifiland''^s central region. Therefore, the 
Populists iprmed a pro-canal association and persuaded a few senators 

to join'. The pro- canal association brought the construction idea to a 

■ 7 r /' ^ 

vote. All the islanders vtJted. . The majority voted in favor^of con- 

^truction* The senate, however, decided that the Populists' proposed 

canal was ecologically unsound. The senators agreed to build a smaller 

'canal .that wa^ ^'feet wide and 1 foot d.eep. After starting construe- >^ 

tion on , the smaller canalj thr isl^ders discovered that no water would 

flow into it. Thus the project w^ abandoned. The Populists were an- 

gty because of the failittre of the canal project. Civil' War appeared 

inevitable. 
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Circle Island is governed by a constitutional democracy* The two 
major political parties are the Populists and the ^deralists. Last , 
spring the Federalists promoted a senate bill for the installation of ^n 
island-wide communications network to be used in weather prediction. 
The Federalists petitioned the senate, but the senate would not pass the 
bill. So the Federalists asked the Populists to join forces iti support 
of the bill and thereby pressure the senate into action. The Populists, 
however, declined ,the proposal* Then the Federalists asked the island's 
.independent weathermen's union to announce support" of the bill so that 
Populists would join the Federalists' fight and thereby win passage of / 
the bill in tlie senate. The union agreed to support the Federalists 
only if the usefulness of the projiect could be demonstrated to them. So 
the Federalists made a plea to a prominent spientist to testify ,to the 
technical advantages of the communications"li^twork* But' the scientist 
decline^,,***^ testify until research on the signal transmission properties 
of the system could be conducted. Thus the Federalists funded scienti- 
fic research which resulted in proof of the efficiency of the system. 
As soon as the results were released^ the scientist agreed to testify. 
The scientist testified before tjhe u;iioij;in support of the installation 
project. , The union was^thus convinced and publicly announced their back 

ing of the Federalists, As a result- of the union's announced support 

• ■. • . _ ^ 

for the plan, the Populists joined the Federalists to fight for passage 

. ■ ■ * . 'V^, • . 

of the Bill. The support for the bill was so overwhelming^ that the 
senate immediately passed it and signed- it into law. 
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